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PREFACE 


This book is a striking example of the way in which scientific prob- 
lems evolve when they are attacked by a thoughtful and thorough in- 
vestigator. 

As Dr. Macaulay explains, he planned at the outset to study the course 
of interest rates and bond yields in the United States over a long period 
with a view to ascertaining what statistical relations these rates and yields 
bear to one another, to the prices of stocks and commodities, to the phys- 
ical and monetary volume of trade, and to credit and banking activities. 
One outcome of this plan is the collection of index numbers and time 
series presented in the Appendix. Men of affairs and students will find in 
these tables a skillfully and carefully compiled record of past experience 
that can be put to many practical and scientific uses. No other investi- 
gator of interest rates, bond yields and security prices has made so 
thorough an examination of the surviving data about past transactions in 
American financial markets, or prepared such trustworthy measures of 
the various types of fluctuation that these rates, yields and prices have 
undergone. 

This part of Dr. Macaulay’s work goes far beyond the task of making 
a faithful compilation of scattered data. Not only did he make critical 
use of his sources, such as we expect of a classical scholar who is trying 
to establish a sound text, but he also observed characteristics of his mate- 
rials that had received little or no attention. The effort to see clearly what 
was dimly visible in the original data led him both to extend his collec- 
tions and to invent ingenious methods of measuring the characteristics 
that he had found. 

While he was studying the behavior of his series relating to bond 
yields, interest rates, stock prices, commodity prices, bank clearings, and 
pig iron production, Dr. Macaulay tested numerous hypotheses concern- 
ing the interrelations among their movements. Though he found that 
most of the relations that have been announced by others failed con- 
spicuously over the long periods covered by his data, he also found that 
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some rules of thumb hold good most of the time. But the more he 
wrestled with these problems, the more critical he became of purely 
empirical relations, and the more desirous of finding out why his dif- 
ferent series behave as the ) 7 do. 

This striving for rational understanding of his statistical results car- 
ried Dr. Macaulay back to antecedent questions concerning the basic 
characteristics of the several classes of objects he was observing. He had 
to ask himself a series of fundamental questions about things that we 
usually take for granted. What are bond ‘yields’, interest rates, shares in 
corporations? For what purposes do men want bonds, loans, shares, 
commodities, gold, money ? Why do they make investments for different 
terms at different rates? What is the ‘duration’ of a loan ? 

These questions and their congeners involved a consideration of the 
economic planning in which men are more or less consciously engaged. 
One factor appeared to be involved in all plans. Virtually every present 
transaction into which men enter involves the future — a future that may 
belong to the ‘specious present’ or that may be far removed. In few 
transactions is this element more prominent than in buying bonds or 
lending money. To understand the behavior of bond yields and interest 
rates it is necessary to take account of futurity — a factor that constitutes 
one of the leading differences between the natural and the social sciences, 
because it does not complicate the explanation of physico-chemical 
phenomena but does dominate the planning of men and so must be con- 
sidered in explaining human behavior. In his Institutional Economics 
Professor John R. Commons has recently directed the attention of 
economists to the role played by the future in men’s transactions with 
one another ; but Dr. Macaulay brings more definite data to the treatment 
of the theme and carries the analysis further. 

Of course the future is always uncertain. Men try to foresee, some- 
times spending much systematic effort, often contenting themselves with 
vague anticipations, accepting what has been as an adumbration of what 
will be. There has been not a little speculation among economists about 
such matters as the extent to which forecasts of future price fluctuations 
influence the present demand for loans. Out of such speculations have 
been spun theories concerning the relations among the movements of 
prices, interest rates, investments, volume of credit, and production. By 
taking the clear test case of bond yields and short term interest rates, both 
considered with reference to the same period, Dr. Macaulay is able first 
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to demonstrate what the mathematical relationship between the two sets 
of movements would be if men forecast the future correctly, and second 
to demonstrate that the actual relationships are commonly of an opposite 
sort. Though the theoretical relations that would exist between other 
paired series if the future were accurately known are less simple in their 
logic, he is able to show how dubious are numerous explanations of the 
actual relations that credit men with greater ability to foresee the future 
than they possess. 

This discussion of the role played by the future in economic behavior 
grows out of Dr. Macaulay’s efforts to solve the problems attacked in the 
latter part of his book. Coming later in time so far as the progress of his 
thinking is concerned, it comes earlier in logical order and is properly 
placed in Chapter I. Readers interested only in the historical facts con- 
cerning interest rates or security prices may not at first grasp the rel- 
evance of this philosophical analysis, penetrating as they may admit it 
to be. But if they follow the argument as it unfolds, their thinking will 
evolve as Dr. Macaulay’s did, and they will see that the book is ‘all of 
one piece’. The beginning really prepares for and illuminates the end. 

But the end of the book is not the end of the investigation. For, much 
as Dr. Macaulay has contributed to our understanding of the behavior 
of bond yields, interest rates, stock prices, commodity prices, clearings 
and production, and of the interrelations among these variables, his 
largest service lies in formulating fundamental problems of economics 
in a way that opens them to attack, in providing better and more abun- 
dant data concerning them, in forging tools for analytic use, and show- 
ing how to carry the work further. Many a reader will lay down this 
book longing to enter himself on the. enticing tasks that Dr. Macaulay 
suggests. 

Wesley C. Mitchell 

DIRECTOR OF RESEARCH 
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Some Theoretical Problems suggested, by 

THE MOVEMENTS OF INTEREST RATES, 


BOND YIELDS AND STOCK PRICES 
IN THE UNITED STATES SINCE 1856 



“The real trouble with this world of 
ours is not that it is an unreasonable 
world, nor even that it is a reasonable 
one. The commonest kind of trouble is 
that it is nearly reasonable, but not quite. 
Life is not an illogicality; yet it is a trap 
for logicians. It looks just a little more 
mathematical and regular than it is; its 
exactitude is obvious, but its inexactitude 
is hidden; its wildness lies in wait.” 


— G. K. Chesterton 



CHAPTER I 


INTRODUCTION 


T he theoretical and statistical studies contained in this book are an 
outgrowth of an investigation of the course of interest rates and bond 
yields in the United States since 1856 and of the statistical relations of 
those rates and yields to one another, to stock and commodity prices, to 
the physical and monetary volume of trade, and to credit and banking 
conditions. 1 Directly or indirectly, the questions discussed are nearly 
all concerned with the relations of interest rates and security prices to 
the problem of explaining why we have those recurring periods of 
prosperity and depression which are commonly termed 'business cycles’. 

Throughout the studies, we have emphasized the essentially numerical 
nature of the interest concept. Instead of stopping with the statement 
that a rate of interest is a measure of an exchange relation between 
present money and promised future money payments, we have devoted 
considerable space to the elucidation of some of the mathematical im- 
plications inherent in this particular 'measure 5 . The usefulness of this 
procedure is strikingly apparent in the discussion of the relations between 
long and short term interest rates. The conclusions arrived at with 
respect to what those relations would be, if men’s actions could be and 
were based on complete knowledge of the pertinent facts and logical use 
of such knowledge, follow simply and directly from the mere mathe- 
matical nature of long and short term rates. Statistical examination re- 
veals that the relations as they actually occur show a definite tendency to 
run counter to these theoretical rationalistic expectations. Now the sug- 
gestiveness of such an opposition can hardly be overemphasized. The 
reflections to which it gives rise inevitably lead to the realization that 

] The tables and charts concerned with the relations of the rates and yields to 
credit and banking conditions, with the theoretical and statistical discussion of those 
aspects of the subject, are to appear in another volume. 

3 
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the type of economic relationship which it so clearly illustrates must 
necessarily be extremely common. A recognition of this fact is, as we 
shall see later, of fundamental importance not only to the student of 
interest rates and the business cycle but also to all who are concerned 
with the more general subject of the nature and significance of the 
springs and origins of economic conduct. 

Persistent emphasis on the distinction between what actually does 
occur and what would occur if men knew all that was relevant and acted 
logically has tended to make many of the answers suggested in this book 
primarily answers to new questions rather than new answers to old 
questions. No attempt has been made to solve formally any of the age- 
old philosophic puzzles which, in economic theory, have been grouped 
under the general title of ‘the interest problem’. 

Historically, discussions concerning interest began with queries as 
to its justification. Was it equitable or was it merely legalized robbery ? 
Whether it should be permitted at all was long one of the most debated 
subjects in the entire field of economic thought. The question was con- 
sidered by Aristotle. It engaged the Schoolmen of the Middle Ages 
in endless wordy argument. With the emergence and development of eco- 
nomics as a separate discipline in the 18th and 19th centuries, the 
controversy was taken over by the economists. Their treatment of the 
subject early showed a distinct advance over that of the Schoolmen. 
They soon sidetracked the ethical question of whether interest should 
be received and given for the more purely economic questions of why 
it is demanded and how it can be paid. The answers to these two related 
problems, as given by the earlier economists, carried with them an 
atmosphere of reality which had been totally lacking in the dialectics 
of the Schoolmen. However, the solutions were in general extremely 
naive. Indeed, it is impossible to deny that some of the air of reality 
they possessed was the air of reality that so often resides in that brand 
of ‘common sense’ which is eventually discredited by careful scientific 
analysis. With the gradual development of economic theory the solu- 
tions proposed tended to become less and less naive, but not to a 
corresponding extent more and more scientific. The metaphysical poison 
of the Middle Ages continued to work-in the system of economic 
thought. Once again, as in the days of the Schoolmen, there arose a 
tendency to treat the problem as one of logically explaining a set of 
recognized and simple facts. Seldom was any effort made to enlarge 
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the horizon of facts to be explained. Usually the struggle was for a 
neat and internally consistent explanation of the few facts (or assumed 
facts) that were accepted by all as the counters in the game. Under 
such circumstances, it is hardly surprising that, even as late as the 
closing years of the nineteenth century, occasional pauses in the heated 
discussions between economists, not only as to why interest is and 
can be paid but even as to how it should be defined, were usually trace- 
able to exhaustion or death rather than to any progress towards 
agreement. 

Within recent years fewer books and articles of a primarily contro- 
versial nature have been written on the general problem of why interest 
exists. No longer is each full-fledged economist supposed to have his 
own individual and unique ‘theory of interest’. Eclectic theories have 
become popular. It is being stressed that there is truth in most of the 
theories. Their differences are being explained as the result of concen- 
trating attention too exclusively on particular aspects of the problem. 
The seeming tendency towards agreement which is thus arising carries 
with it, however, a strong suggestion of that toleration which commonly 
appears in the discussion of a problem when either its importance or 
the possibility of any ultimate solution is no longer considered great. 
Underlying the collection and attempted welding together of various 
elements from different interest theories lies the suggestion that 
immediate further progress is believed improbable if not impossible. 
The incentive to thresh the old straw over again is waning. 

When grappling with the question why interest is paid at all, 
economists have too generally neglected to ask themselves what use 
they expected to make of the answer. Like the man who has light- 
heartedly tackled a picture puzzle, they have too often been primarily 
interested in solving the problem rather than in using the solution. 
He looks forward to the moment of triumph when the picture will be 
completed and he can throw the pieces back into the box. When the 
economist applies his solution to the actual facts of the market place, 
he generally does so, not to explain those facts but to prove that they 
can be explained, not to throw light on them but to show that, when 
‘properly considered’, they do not conflict with his solution. The solu- 
tion becomes a hobby. .When facts clash with it, the facts inevitably 
give way. A bludgeon that is continually used to overcome any dif- 
ficulties encountered in applying the theory to specific cases is to deny 
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that the specific cases are interest rates at all or to 'explain them away’ 
by stating that they involve an interest element and elements of essen- 
tially different nature. 

Most interest theories attempt to explain ‘pure’ interest only. How- 
ever, the nature of ‘pure’ interest is invariably left quite obscure. It is. 
of course, almost always that interest for which the theory proposes an 
explanation, but never do the attempts to define it as ‘riskless’ interest 
or in any other direct manner bear up well under critical scrutiny. It is 
of little use to have an answer to the question ‘why interest is paid at all’ 
if the answer does not help us to solve or at least understand those less 
ultimate but more immediate and direct problems that are concerned 
with the levels and movements of actual rates. 

Economists have gradually come to recognize that the interest prob- 
lem is essentially a numerical problem and should be approached as 
such. It is fundamentally a problem of interest rates. Any discussion 
that neglects or under-emphasizes this consideration can hardly be 
expected to be very fruitful. At best, answers to the question ‘why in- 
terest is paid at all’ tend to be inadequate and incomplete because the 
question is inadequate and incomplete. It is a non-quantitative, lion- 
numerical question and it consequently leads to non-quantitative, non- 
numerical answers. Such statements as that interest exists because men 
naturally value present purchasing power more highly than future pur- 
chasing power or that it can be paid because money capital can be used 
productively by entrepreneurs may or may not be open to the criticism 
that they beg the question. They certainly require mathematical de- 
velopment before they can be used to handle the quantitative, numerical 
puzzles that the actual data present. Without such development, they 
are mere truncated explanations which, even if true, are hardly more 
than unattached items in the system of economic thought. Of course, 
one must not expect the rigid exactness of a physical law in a mere 
economic generalization, but to stop with any such non-numerical ex- 
planations as the preceding is almost as if the Newtonian formulation 
of the theory of gravitation — bodies attract one another with a force 
that is directly proportional to the product of their masses and inversely 
proportional to the squares of their distances — were to stop with the 
words ‘bodies attract one another.’ Even if perfectly true — which 
modern astronomers would deny— the ‘law’, in such an incomplete 
form and without further development, would be less useful as a key 
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to the movements of the solar system than the earlier but numerical 
generalizations of Kepler. 

However, any mathematical development of an hypothesis that has 
inherent weaknesses inevitably brings them to the surface and makes 
them more apparent. Most theories of why interest is paid at all fail to 
explain the facts of the actual market not primarily because the theories 
are non-quantitative but for a more fundamental reason. They com- 
monly assume a degree of rationality and capacity in the conduct of hu- 
man affairs that does not and cannot exist. Jeremy Bentham’s ‘pleasure 
calculus’ gave a false picture of the activities of men not merely because 
their lives are not controlled by the search for happiness but also because 
they are unable to solve the problems of the pleasure calculus. Too much 
effort has been expended on trying to ‘adjust* the actual phenomena 
of interest rates to some theory that involves assumptions that are not 
applicable to the actions of human beings in a real economic environ- 
ment. Too little effort has been made to discover all relevant facts 
about actual rates and their behavior, and from those facts to find out, 
among other things, how human beings really do function. 

The interest problem has been prematurely attacked. Too much atten- 
tion has been paid to solving it, too little attention to formulating it. 
What do we mean by a rate of interest? What are the essential mathe- 
matical characteristics involved in the very concept? What are the 
quantitative facts about actual rates and why are the facts as they are ? 
How and why do rates vary among themselves at the same time, and 
how and why do they vary from time to time? How, and with what 
regularity, are interest rates statistically related to other economic 
phenomena ? What are the most important factors that logically should 
influence rates? And what are the factors that do influence them? To 
what extent and under what circumstances do the movements of rates 
seem consistent with rational human conduct, and to what extent and 
under what circumstances is explanation hindered rather than helped by 
assumptions of rigid rationality ? 

It is a hopeful sign that studies of rates have, for some time, been 
appropriating much of the attention that formerly was given to dis- 
cussions concerned with the nature of interest as such. Measurement, 
and reasoning that does not attempt immediately to reach back into 
ultimates, normally precedes consideration of the nature of the thing 
itself. It is an old saying that the last thing to be discovered in a 
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science is what it is all about. However, in the welter of historical 
records and ‘statistical studies’, the student of interest rates must not 
forget that truth does not grow like Topsy. While attempting to avoid 
the Scylla of fruitless dialectics, he must beware that he is not drawn 
into the Charybdis of meaningless empiricism. A statistical study that 
presents nothing but raw facts may sometimes be extremely valuable 
while one that presents ‘correlations’, or other evidences of empirical re- 
lationships, as though they were explanations, may easily become a 
delusion and a snare. Something more than the mere presentation of an 
index number of bond yields, an index number of commodity prices, 
and a correlation diagram such as that seen in Chart 17 is necessary to 
disclose the character of the causal relations (if any) that exist between 
the two series. Such charts and diagrams are, of course, suggestive and 
important. But, if much progress is to be made, examination of facts 
must be followed by a serious attempt to understand them, to think the 
matter through. Mere empiricism will not do. Real explanations come 
by way of shrewd conjecture followed by adequate testing — the old- 
fashion road of intelligent hypothesis and rigid verification. However, 
the road of hypothesis and verification is, in economics, almost neces- 
sarily a different and more difficult road to travel than it is in such 
sciences as astronomy, physics or even biology. 

The generalizations of the physical sciences are concerned with the 
world outside man. The sequence of the seasons, the alternation of day 
and night, the speed of light, and the relations of oxygen, hydrogen, 
nitrogen and carbon to animal and vegetable life were as they are before 
man appeared on the earth. On the other hand, the very essence of 
economics is that it is a study of human behavior, of the life of man and 
basically of the mental life of man. It takes cognizance of facts in the 
external world, not for their own sake, but only because of their relations 
to the mind of man. It is a study of some of the causes and effects of 
those conscious or unconscious decisions that men inevitably make in 
their rational or instinctive struggle to ‘earn a living’ and to satisfy at 
least some of their desires by adjusting the external world to themselves 
and — perhaps — thereby securing happiness- and well-being. Conditions 
in the external world of course influence such decisions and are in- 
fluenced by them but,, fundamentally, economics is concerned with 
mental rather than with physical phenomena, with ‘desires’ and ‘deci- 
sions’, ‘happiness’ and ‘well-being’, rather: than with bread and butter 
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or bricks and mortar. Physical facts or generalizations, even though 
they be of the greatest economic importance, cannot by themselves 
constitute economic facts or laws . 2 Only indirectly is economics inter- 
ested in the facts of agricultural chemistry or the laws of mechanical 
engineering, the constitution of bread and butter or the strength of 
bricks and mortar. It is primarily a study of decisions and not of ac- 
tions, of how men mentally compare and measure the significance for 
themselves of various actual and possible conditions in the external 
world and not of how they physically obtain or alter those conditions. 
It is primarily concerned with the rationale of how men value things and 
not with the technique of how they produce them. 

Because economics is a study of the behavior of men, economists will 
probably never be able to make much use of the concept of necessity 
(or invariable sequence) which permeates the physical sciences. 
Economic ‘laws' in the strict sense of the word will probably always be 
merely statements of more or less pronounced ‘tendencies’. Economics 
is one of the social sciences, and the chain of causation in all the social 
sciences is necessarily indirect rather than direct, mediate rather than 
immediate. The mind of man is always the connecting link — and the 
disturbing element. Large crops do not lead to low prices in the same 
direct manner in which great distance from the sun is associated with 
low orbital velocity. Even if it were true that high interest rates were 
inevitably associated with rising commodity prices, the high rates could 
hardly be considered a result of the rising prices in the same direct 
manner that the movements of a dynamo result in an electric current. 
The manner in which overexpansion of credit may lead to economic con- 
vulsions in a community is fundamentally different from the manner in 
which a large dose of strychnine leads to physical convulsions in an 
individual. 

Furthermore, the peculiar characteristics of the indirect causation 
2 Though the expression of physical generalizations in economic rather than physical 
terms may sometimes be highly desirable in order to make their economic importance 
obvious, it does not alter their essential nature. Economics as such is concerned with 
how men tend to react to certain physical facts (when known) and not with what 
those physical facts are. The ‘law of diminishing returns in agriculture’ may be used 
as an illustration. That, after a certain stage is reached, successive applications of 
‘labor and capital’ (cultivating and fertilizing, for example) give rise to successively 
declining increments of agricultural produce is primarily a biological and not an 
economic fact; though, of course, an extremely important biological fact to consider 
when attempting to understand why men carry on agriculture as they do. 
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that is seen in economic phenomena do not result from the mere fact 
that life with its struggle is an essential part of the picture. It is true 
that life always introduces the element of struggle, the struggle to 
exist, to ‘make a living’. But the struggle with which economics is 
concerned is always man’s struggle. It is imaginable that one might 
work out a system of economics for the beavers or the bees but it 
would not be the economics we are discussing. It is almost impossible 
to imagine a system of economics for the oysters or the trees and the 
flowers. Yet they are all just as much engaged in ‘making a living’ as is 
man. It would not be helpful to attempt to define economics in such a 
manner that the reaching down after water by the roots of a tree could 
be considered an economic phenomenon. Strictly speaking there is no 
economic life without man. Man, with the particular type of brain and 
nervous system that he possesses, is always the essential element in the 
problem. 

And right here we encounter the obstacle that will always block the 
attainment of any such exactitude in economics as is possible in the 
physical sciences. The minds of men do not admit of the same definite 
analysis as do the events of the external world. Paradoxical as it may 
sound, one of the chief differences between the world of matter and 
the world of mind is that the world of matter is essentially reasonable 
and the world of mind is not. Reason arose because of its relation to 
the world of matter. It helps man to conquer his environment. The 
possibilities of understanding and coping with the external world 
that the use of reason offers man are almost boundless ; its possibilities 
in the way of understanding and forecasting his own activities are 
strictly limited. Those activities are partially, though only partially, 
rational. The presence of a modicum of reason is the disturbing element 
in the problem which stands in the way of any complete solution by 
reason. 

If men’s activities were purely instinctive — a mere matter of tropisms 
— they could be handled (though of course not by man!) in the 
way that such facts are handled by the biologist. On the other hand, 
the implications of the opposite assumption of complete knowledge and 
absolute rationality are much more difficult to discuss. Such an assump- 
tion must, from its very nature, be so far removed from reality as to 
make convincing analysis almost impossible. It amounts to assigning to 
man metaphysical attributes of the same incomprehensible nature as 
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those that the more philosophic religions commonly assign to deity. On 
the other hand, one might wonder whether the difficulties involved in 
analyzing the implications of any such assumption were not primarily 
the result of its absoluteness rather than of its nature. It might well seem 
reasonable to think that, in so far as men’s activities approached a condi- 
tion of complete rationality, in so far as they were based on complete 
knowledge of all that was relevant and rigidly logical use of such 
knowledge, they might be studied and their significance brought to light 
and understood by using the methods of the purely dialectic sciences of 
logic and mathematics — even if the limiting case, in which absolute 
rationality is assumed, presented insuperable philosophic difficulties. 
It might be thought that, to the extent that all men had knowledge of all 
facts and conditions that had any appreciable bearing on the solution of 
their economic problems, and to the extent that their reactions to those 
facts were logical rather than emotional, reasoned rather than erratic, 
economic adjustments by individuals to their environment would occur 
in the same methodical and mathematically predictable manner as do 
physical adjustments in the external world. 

However, as things are, even those individual adjustments that are 
deliberately and consciously made show little tendency to be well 
adapted to the ends in view unless the facts on which action should be 
based are relatively easily obtainable and the required logical processes 
fairly simple. Even in the absence of emotion, serious individual malad- 
justments tend to occur whenever the relevant facts are difficult or 
impossible to discover or the necessary logical processes are complicated 
and involved. And only if the factual and logical bases for the in- 
dividual’s economic activities were almost unimaginably perfect, could 
even social economic forecasts be made with anything like the warranted 
assurance with which astronomical forecasts are now made. 

Of course, the disturbing effects that such factors as presence of emo- 
tion, lack of logic and insufficiency of knowledge have on the economic 
behavior of individuals would not merit the attention we are giving them 
if socially they always ‘canceled out’. If the vagaries of individual con- 
duct were always ‘normally’ distributed round a strictly rational 
‘mode’, in other words, if the ‘deviations’ were of the nature of 
‘accidental’ rather than, for example, ‘systematic’ or ‘constant’ errors, 
their curbing effects on the development of economics as a strictly 
logical social science might be small or negligible — unless the ‘scatter’ 
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were excessively great. The strictly rational ‘mode’ could always be 
discovered by taking a large number of individual observations, and the 
importance of the ‘deviations’ of these observations could be expressed 
in terms of ‘probable errors’ or other measures of variability. Not 
merely the ‘law’, but also the degree of assurance with which the science 
could be extended by unveiling the logical and mathematical implications 
of the ‘law’, could be definitely formulated. The science of statistics has 
been designed to handle problems of precisely this kind. 

It is, however, not worth while attempting to develop in detail the 
possibilities of such a purely hypothetical condition. It is and always 
will be thoroughly unreal. The disturbing social effects of the inadequate 
solutions that individuals obtain of their particular economic problems 
result from the fact that many of the inadequate individual solutions 
do not and never mill ‘ cancel out The reason for this condition lies 
in a fundamental characteristic of almost all those adjustments that 
constitute economic behavior. Normally they are adjustments of the 
present to the future. ‘Planning’ is the essence of rational economic 
life and planning looks to the future and not to the past or present. 
Knowledge of the past or present is normally useful to the ‘entre- 
preneur’ or typical ‘planner’ only in so far as it helps him to forecast 
and handle the problems of the future. Adequacy of economic adjust- 
ments to present conditions is almost always essentially dependent on 
how adequate is the adjustment to the future. And the existence of such 
violent social disturbances as are commonly discussed under the general 
title of ‘business cycles’ strongly suggests that society at large may well 
be little, if any, more capable of foreseeing and adjusting to the future 
than are the individuals of which it is composed. If the existence of 
business cycles demonstrates anything, it demonstrates that the eco- 
nomic maladjustments of individuals do not always ‘cancel out’ socially. 

Social, as well as purely individual, economic maladjustments tend 
to increase in severity with an increase in the complexity of an 
economic system. With the development of large-scale production for 
the market, the importance of ‘planning* becomes increasingly great. 
With an increasing use of credit, the punishments meted out for 
inadequate planning (resulting from incorrect forecasting) become in- 
creasingly severe. The most elementary form of production is con- 
sumer-production— production for one’s own consumption. The most 
important distinction between consumer-production and production for 
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the market is that, while the consumer-producer needs to forecast only 
his own desires (and such physical factors as weather) the producer 
for the market must forecast not merely the desires of other persons 
but also their (future) ability and willingness to pay a price sufficiently 
high to give him a satisfactory surplus over his cost of production. He 
must forecast demand and not merely desire. 

Furthermore, if the consumer-producer, when he comes to the stage 
of consumption, has changed his mind and wishes that he had applied his 
work to other ends, there is unlikely to be any serious maladjustment 
for him or any maladjustment whatever for the community at large. 
The economic disturbances in a frontier agricultural society in which 
each farmer is practically self-sustaining are primarily traceable to 
physical rather than strictly economic origins, to plant or cattle pests or 
to drought, rather than to price fluctuations. When economic distress 
occurs in such a community it results from deficient and never from 
excessive crops. When Robinson Crusoe planted his corn, the only fore- 
casts he had to make were physical forecasts — that the seeds would ger- 
minate and the plants mature. He did not need to consider whether the 
price per bushel of the resulting corn would be high enough to pay 
his total costs and still leave him a living surplus. He was free from 
the dangers of strictly economic disturbances. He did not need to fear 
that, if the dollars received for the total crop were insufficient to pay the 
interest on the mortgage on the island, the cannibals would come and 
throw him into the sea. 

Social maladjustments would not tend to increase in severity if the 
possibilities of adequate forecasting increased rapidly enough to offset 
the effects of the increasing complexity and intricacy of economic 
life . 3 Such a condition is, however, extremely unlikely to occur sponta- 

3 Though the complexity is essentially an economic complexity, its origins are techno- 
logical as well as purely economic. The fact that in a rural community the con- 
struction by the farmers themselves of a system of roads to be communally owned 
contains no such potentialities of economic disturbance as result from the building of 
a railroad is explainable by economic and not by technical differences between the 
system of roads and the railroad. The railroad is producing ‘for the market’; the 
roads are not. The railroad has been financed by means of stocks and bonds whose 
owners, unless their affairs are to be to a greater or less extent disorganized, must 
receive their return in cash and not ‘in kind’. But it was the technical magnitude 
and complexity of the railroad that led to its being financed so differently from the 
roads and producing ‘for the market’ rather than for its stock and bond holders. In 
one European country after another, economic crises began to appear sporadically 
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neously under any economic system containing as large an element 
of ‘laissez-faire’ as still exists in the economic systems of such countries 
as England and the United States . 4 It is easier to ask questions than to 
answer them. Under a regime of relatively uncontrolled freedom for in- 
dividual economic initiative, it is easier to build up a system in which 
knowledge of the future is of paramount importance than it is to fore- 
cast that future. The fundamental problem is one of social control/’ It 
should not be allowed to remain one of mere individual forecasting. 
However, diagnosis comes before treatment. Before we consider what 
might be done to reduce the social ill effects of errors in individual fore- 
casting, it is highly desirable that we understand something about the 
sources of those individual errors that have the most serious social 
effects — in other words, those errors that socially neither ‘cancel out’ 
nor have any other constant relation to a rational norm. 

Individual errors in economic forecasting do not usually cause eco- 
nomic disturbances if socially they ‘cancel out’ or even if the deviation 
of their social average from the rational norm tends to be always of 
approximately the same algebraic magnitude. It is violent fluctuations 
of the average — especially when such fluctuations involve a change of 
sign — that are usually the essentially disturbing elements. So long as 
men continue to place an extremely high value on diamonds that ab- 
surdity introduces no appreciable economic strain. But, if they sud- 
denly came to their senses, the diamond market would collapse. The 
effects of mass enthusiasm or mass depression are usually of impor- 
tance to the student of economic fluctuations only because the com- 
munity is at one time abnormally enthusiastic and at another time ab- 
normally depressed. Even panic is economically destructive primarily 
because of its unusual and erratic occurrence. If the community at 
large had, year in and year out, a rather critical and even somewhat 
(Footnote 3 concluded) 

soon after the introduction of banking, but they did not begin to take on their 
modern characteristics until the advent of the industrial revolution. 

4 Director’s Note : “This, while true, does not imply the contrary contention that 
economic stability would be more certain under rigid forms of social regimenta- 
tion. The recurring unbalances under complete ‘laissez faire’ may be less serious than 
the economic unwisdom of a dictatorship. The path to stability should lie between 
the two extremes.” M. C. Rorty. 

5 Of course, the control must be both intelligent and stable. The possibilities of 
accurate long term forecasting are decreased rather than increased by a steady stream 
of unsound economic legislation, enacted on the theory that the best way to find out 
whether the effects of passing a bill will be good or bad is to pass it and see. 
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sceptical attitude towards banks, we should almost certainly have a 
much better banking system than we have. We must remember that, 
at the time it occurs, panic may be more logical than not. A general 
run on the banks may be the result of a belated public realization of the 
prevalence of grossly incorrect economic forecasting by the bankers, 
borrowers, depositors, and the community at large. Its explosive and 
destructive character may be traceable largely to the fact that it did not 
come sooner. 

But erratic emotion is a less fundamentally disturbing influence than 
either insufficient knowledge or the inability to draw warranted and 
useful conclusions from what is known. Ignorance is the mother of 
panic. And, because the most necessary knowledge is knowledge of the 
future, we must remain largely ignorant. Even such a product of man’s 
own thought as an invention of radical economic importance may burst 
on an industry like a bombshell. 

The future is never certain. But, in all too many instances, 
thoroughly warranted conclusions as to future probabilities are not 
drawn. The possession of the necessary knowledge of the present, even 
when such knowledge is easily obtainable, is rare ; and the ability to 
predict, with any great degree of assurance, even the probable future 
from that knowledge is still rarer. The logic we lack, and the logic 
necessary to handle adequately the more difficult problems of economic 
life, is more than a mere ability to distinguish the valid from the in- 
valid moods of the syllogism. It is the ability to distinguish the relevant 
from the irrelevant facts around us and to reason assuredly from such 
data. However, such reasoning, like the reasoning in all scientific pre- 
diction, must obtain its major premises from the particular science in- 
volved. But economics, in its present stage of development, may not be 
prepared to supply the necessary premises. And how few of us have any 
profound and penetrating understanding of the theoretical and empirical 
conclusions it is prepared to supply. Lack of knowledge of the future 
is a fundamentally disturbing factor but the effects of inability to 
handle logically the facts of the present must not be underestimated. 
Indeed, if that inability were less, our knowledge of the future would 
be greater. 

The unwise economic conduct of individuals that shows itself in poor 
forecasting is the major source of social economic disturbances. But 
it is not the only source. Paradoxically, there is another source in 
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individually wise economic conduct. There is a type of shrewd indi- 
vidual conduct that takes no cognizance of the social repercussions of 
its actions and that may be almost as socially disturbing in its own 
field as illogical conduct or conduct based on inadequate knowledge. 
And we here exclude ‘criminal’ conduct. When bankers lend increas- 
ingly huge sums on stock and bond collateral because, as in 1928 and 
1929, rates are high and they feel that such loans are extremely safe, 
they may be acting, even if unconsciously, not merely in a funda- 
mentally anti-social manner but also in a fundamentally unintelligent 
manner — in spite of the fact that, from a narrowly individualistic 
standpoint, any single bank may be economically justified in so increas- 
ing its collateral loans. This is an excellent illustration of the specious 
nature of the doctrine of ‘the invisible hand’. 

But the difficulties of foresight as compared with ‘hindsight’ become 
apparent when we notice the present differences of opinion, among 
even professional economists of the highest standing, as to the ultimate 
effects of the purchases of huge amounts of long term Federal bonds 
by the banks of the country during the past few years. 

The effects of the social maladjustments that result from inaccurate 
forecasting or anti-social behavior on the part of individuals are com- 
monly cumulative. A pressure-momentum develops on the down- 
side just as an opportunity-momentum had developed on the up-side. 
Not merely those individuals and institutions that have been guilty of 
the grossest and most inexcusable miscalculations but also multitudes 
whose economic activities have been relatively sane and rational are 
overwhelmed when the unprepared-for future becomes the inescapable 
present. While the up-momentum has its origin in increased purchas- 
ing power, the down-momentum has its origin in decreased purchasing, 
power. The one necessarily involves an element of decision; the other 
does not. While the up-momentum attains its volume through its hyp- 
notic effects on social behavior, the down-momentum introduces the 
element of necessity. Few are forced to buy during an upward move- 
ment of security prices, many are compelled to sell during a pronounced 
downward movement. Aesop’s fable of the contention between the sun 
and the wind as to which was the more powerful is not especially en- 
lightening as to what happens when the wind is of tornado force. 

What light does this long discussion of some of the essential char- 
acteristics of economic life, throw on the problems of economic £ hy- 
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pothesis and verification’ ? Let us review some of our conclusions. We 
have seen that economic activities are activities of men in their struggle 
with their environment. We have seen that the mental characteristics 
of men are quite as important as the physical characteristics of their 
environment. We have seen indeed that the physical environment is 
only one aspect of the total economic environment; that men build up 
through law and custom an extraphysical environment that, in many 
ways, affects their economic activities as directly and powerfully as 
does the purely physical environment. We have seen that most eco- 
nomic activities are peculiarly concerned with the future ; that fore- 
casting is of the essence of such activities. But we have seen that the 
economic future cannot be accurately known and that, though it is con- 
ceivable that it could be forecast with a fairly high degree of prob- 
ability, successful forecasting is now rare. Few men have either the 
necessary knowledge of the present or the technical equipment and 
ability to deduce the future from such knowledge. 

Because of these facts, we hinted at the possibility of two almost 
independent systems of economics. The one system would be philo- 
sophic, logical, mathematical, and hypothetical ; the other system would 
be empirical, statistical, and actual. In their most extreme forms, the 
hypothetical system would be concerned with what would occur if 
economic activities were logically adjusted to one another and to a 
real though unknown future, while the empirical system would degen- 
erate into a compilation of unexplained historical and statistical 'pre- 
cedents’. 

There are in existence virtually no illustrations of the extreme form 
of the first system. But the reason is not that the mathematical econ- 
omists have felt this presentation of the problem to be too unreal, but 
that they have not sufficiently appreciated the importance of the fact 
that economic adjustments to be satisfactory must be adjustments to 
the future. Illustrations of the second system in its most extreme and 
absurd form are very common. The ‘forecasting’ woods are full of them. 

In slightly less extreme forms, examples of these two systems have 
existed side by side since the beginnings of economic thought. But 
there has been no clear recognition of the extent to which their differ- 
ences are traceable to the fact that so often they are investigating 
different things. It has almost always been tacitly assumed that they 
were investigating the same thing, though in different ways. Strange 
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consequences have inevitably followed. When methods of investiga- 
tion that are peculiarly applicable to one of the systems have been 
applied to the other, more or less uninterpretable results or even com- 
plete failures have sometimes appeared; the extent of the failure de- 
pending, of course, on the degree to which, in the particular economic 
phenomena under discussion, what men actually do differs from what 
they would do if their knowledge were adequate and their actions were 
rational. The mathematical economist, when he really has been investi- 
gating the actions of a non-existent ‘economic man’, has defended a 
failure to reproduce the facts of the market place by suggesting that 
his solution was that to which conditions tended and that deviations 
were merely the result of ‘disturbing factors’. The statistician has 
struggled to formulate a rigidly logical foundation for the ‘behavior 
pattern’ that his correlations seemed to suggest. Each has always as- 
sumed that there is only one possible economics. 

In virtually all discussions of ‘method’ in economics it has been tacitly 
assumed that the value of studying what would occur if men acted 
rationally depends on how closely an analysis of hypothetical rational 
behavior explains how, in fact, they do act. No one has seriously sug- 
gested that one of the chief reasons for studying the economics of a 
‘rational’ society might be because it would, in some respects, be so 
unlike the economics of real life. Yet we have in this chapter come to 
the conclusion that erratic social irrationality constitutes one of the 
chief reasons for the major economic disturbances of society. 

The commendation attached to economic analyses that are primarily 
based on how men would act if their knowledge were adequate and 
their reasoning good has been declining for decades. On the other 
hand, the commendation attached to any study of how men actually 
do function in economic life has been steadily increasing until a stage 
has now been reached at which the discovery of statistical ‘relations’ is 
almost assumed to be of the greatest possible value whether or not they 
seem to admit of any significant explanation. One of the chief uses of 
such studies is naturally in the field of empirical forecasting; if the 
crop be so large, the most probable price per bushel will be such and 
such; if a country enters a period of monetary inflation the effects will 
probably be similar to what they were in such and such a similar in- 
stance (if a really similar instance can be found) ; if such and such an 
economic series has ‘turned up’ such and such another series will prob- 
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ably promptly follow, etc., etc. However, we must remember that 
purely empirical study of how men seem to have acted in the past will 
not necessarily solve the problem of how they will act in the future. 
Though it present empirical relationships that may seem as worthy of 
confidence as did ‘Bode’s Law’ to the astronomers of one hundred 
years ago, in actual application such relationships and generalizations 
may, at any time, fail as signally as did that ‘law’ with the discovery of 
the planet Neptune. If the variables are related in a clearly causal man- 
ner, as for example size of crop and price per bushel, the statistical 
study of the relationship may be useful not only to the business man 
and the speculator but also to the economist. It may advance his under- 
standing of both how and why things occur as they do. But if no 
explanation of why a functional relationship should exist can be sup- 
plied by other than a grossly ad hoc hypothesis, the ‘generalization’ may 
‘work’ for years and then fail forever. And, of course, be theoretically 
quite unfruitful. 

While, as we have noted, the ‘laws’ of a completely ‘rational’ econ- 
omy cannot be formulated, the relations that would exist under specific 
instances of accurate forecasting of particular aspects of the future 
are, as illustrated in Chapter II, often easily uncovered. The natural 
line of approach to such problems is the logical and mathematical. If 
writers on ‘deductive’ economics — whether ‘mathematical’ or non- 
mathematical — formulated more definitely their underlying assumptions 
and pointed out more carefully how closely or distantly those assump- 
tions corresponded to conditions as they actually exist, we should al- 
most immediately see a distinct cleavage between studies that are pri- 
marily concerned with what would occur under specific hypothetical 
conditions and those that are primarily concerned with what usually 
does occur. In many problems two distinct ‘solutions’ would be sub- 
stituted for an ambiguous single solution. For example, it is inevitable 
that any reasoning based on the assumption that present conduct tends 
to be accurately adjusted even to merely particular aspects of the future 
would often lead to results and solutions far from ‘fact’. However, 
though such results would be recognized as solutions of different prob- 
lems from those which economists have, in the past, believed they were 
setting themselves, they would hold their own important position in 
the scheme of economic thought. 

Both types of investigation are desirable. They attack two distinct 
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aspects of the economic problem. In the effort to reach a complete 
understanding of the economic activities of mankind, they support each 
other ; but not always in the manner in which they are usually sup- 
posed to do. In attacking a particular problem the usefulness of neither 
is dependent on both giving the same solution. 1. he dual appr oach to 
a problem in which the two solutions are different may be as enlight- 
ening as in the case of a problem in which the two solutions ate ap- 
proximately the same. 

The study of what would occur in a ‘rational’ economy has, of course, 
relatively more importance for him who would understand in order 
that he might change and improve ‘the rules of the game’ than for 
him who merely desires to win under the existing rules. Its importance 
is primarily theoretical and social rather than practical and individu- 
alistic. Its appeal is to the legislator and reformer rather than to the 
entrepreneur and speculator. 6 In those fields in which forecasting of 
socially erratic data is attempted, even understandable generalizations 
will derive their social value not merely from the degree of regularity 
with which they have ‘worked’ in the past but also from the oppor- 
tunity which they present to study the effects of the deviations of the 
actual from the strictly rational and to consider the theoretical and 
actual extent of the economic disturbances to which such deviations 
may lead. 

Though it may well be that, for many problems concerned with eco- 
nomic reform, it is not necessary to know exactly what would occur 
under specified conditions of ‘rationality’, it will always be extremely 
helpful to keep clearly in mind the possible import of that hypothetical 
question. That the actual is only by accident ever the strictly ‘rational’ 
should never be forgotten. That the chief reason for the deviations of 
the actual from the ‘rational’ is the inability of human beings to fore- 
see the future, let alone adjust the present to it, immediately suggests 
a whole group of possible economic reforms. The first has long been 
recognized. It involves a study of the problem of how to forecast 
6 However, even the entrepreneur or speculator, if he be well advised, is careful 
not to state too much on a generalization whose rationale neither he nor professional 
economists understands, unless it so regularly and obstinately gives an adequate 
description of the facts as to compel belief that it must be more than a mere em- 
pirical curiosity. Though he may not be interested in how men would act if their 
knowledge were superhuman and their logic absolute, he may well be somewhat 
chary of basing actual operations upon zn indue tio per enumeratumem shnpUcem 
that is anything but free from exceptions. 
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the future. To the extent that the future can be foreseen it can be 
prepared for. 

It is, of course, highly desirable to learn how things actually have 
occurred — and particularly how closely or distantly they have followed 
a ‘rational’ pattern ; to study the problems of economic prediction even 
into the fields of ‘irrational’ sequences; to investigate not only the 
empirical relations between crop sizes and crop prices but also the 
empirical relations between long and short term interest rates. How- 
ever, the mere fact that so much effort has already been expended on 
attempts to improve the quality of empirical forecasting strongly sug- 
gests the possibility that no such forecasting' will ever be adequate to 
prevent even such gigantic world-wide economic disturbances as that 
from which we have but recently emerged. 

A more hopeful approach is that of control. Instead of attempting 
to improve the quality of forecasting, we might attempt to make fore- 
casting less necessary. Any economic system functions within a legal 
pale. Much can be done by mere legal elimination of conditions that 
make forecasting peculiarly important. However, mere legal restric- 
tions will probably never usher in an economic millennium. If an eco- 
nomic society is to be a highly successful society it should function as 
a society. We must break away from the mysticism of ‘laissez-faire’. 
Times without number ‘the invisible hand’ has led mankind into the 
economic ditch. Positive social action is absolutely necessary. In spite 
of the inevitable difficulties, the hope of the world lies in truly social, 
as opposed to merely individualistic, economic planning. To the extent 
that the future can be made, instead of awaited, the disturbing social 
effects of erroneous and inadequate individual forecasting may become 
a thing of the past. Of course, adequate public planning is extremely 
difficult. No system of ‘trial and error’ will take the place of brains. 
Without brains, public planning may be extremely dangerous. We must 
always remember that the essential objective of public planning should 
be to make legitimate and desirable private planning easier and not 
more difficult — unless we are willing to ‘go the whole hog’ and lapse 
into a communist state. 

The succeeding chapters of this book suggest a number of ways in 
which the necessity and importance of particular types of individual 
forecasting could be reduced by mere prohibitory edict. 

Perhaps the most conspicuous is suggested by the light that the irra- 
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tional relations found to exist between present long and future short 
term interest rates throws on the indefensible business custom of de- 
liberately using long term bonds as short term investments. It is surely 
‘looking for trouble’ to allow commercial banks to invest any large 
percentage of their deposits in long term bonds. 

Probably the most important element of social economic control that 
the topics discussed in this book will inevitably bring into the. reader’s 
mind is the control of the general level of commodity prices. Though it 
be foreign to our present purposes to delve deeply into the various 
proposals that have been presented as solutions of that controversial 
problem, it is certainly not foreign to our purposes to emphasize the 
social benefits that would accrue from any reduction in the violence of 
price fluctuations . 7 

One of the most lamentable results of human inability to foresee the 
economic future is the ‘anti-social’ forecasting to which it gives rise. 
In his efforts to foresee what will occur, the individual tends to lose 
sight of what logically would occur. If he is to be personally success- 
ful in the speculative aspects of his business life, he must strive to fore- 
cast not only those occurrences of the external world that will in- 
fluence his competitors but also how those competitors will react 
to such influences — and to their forecasts of how he and others will 
act. Inevitably he tends to forecast their future actions by means of 
their immediately preceding actions. In all his speculations he tends to 
‘follow the trend’. He hesitates to buy on a falling market or sell on a 
rising one. There is little more limit to his optimism than to his pes- 
simism. When sugar, some years ago, went to twenty-five cents a pound 

7 Director’s Note: “It may be in order to suggest that the only ‘control’ of commodity 
prices which is economically sound is indirect control through elimination of the 
causes of violent price fluctuations. Such causes are, in the main, non-monetary in 
character — in spite of current beliefs to the contrary. Furthermore, even from the 
standpoint of the believer in monetary control of price levels, it is possible to demon- 
strate that such control is impracticable and wholly dangerous, if not absolutely 
impossible, with respect to the wholesale prices of basic commodities. Such prices 
must fluctuate individually and in a group, as part of the mechanism of economic 
balance and adjustment, even though ‘costs of living’ or other more general price 
indices are stabilized. The problem of avoiding long term secular changes in price 
levels must be clearly separated from that of control of short term fluctuations. It 
is desirable that the latter variations should not be accentuated (as by a vicious 
circle of credit contraction), but, within the limits required for ordinary economic 
adjustments, they are desirable rather than undesirable.” M. C. Rorty. 
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at retail, housewives who had never speculated and never owned more 
than ten or twenty pounds of sugar began to buy it by the barrel. 

But let us not end this introductory chapter on such a pessimistic 
note. Social consciousness and social conscience are growing. It is 
primarily the intellectual difficulties of the problem that keep us out 
of the promised land. And with the slowly spreading recognition of 
this fact a will to conquer these difficulties is arising. Can we not be- 
lieve, with H. G. Wells, that “a time will come when men will sit with 
a volume of history or some old newspaper before them, and ask in- 
credulously, Svas there ever such a world?’ ” 



CHAPTER II 


THE CONCEPT OF LONG TERM INTEREST RATES 

TP heoretically, a rate of interest is a measure of an exchange re- 
lation between present economic goods and future economic goods of 
so nearly the same kind as to be, for the purposes of the exchange re- 
lation, considered identical. In actual practice, the concept is almost 
invariably purely monetary. Though interest rates the world over are 
continually being expressed in terms of the convertible or inconvertible 
currencies of various countries and in terms of metallic monetary 
standards such as gold or silver, they are seldom expressed in terms of 
any such non-monetary commodities as wheat or cotton or even in 
terms of any ‘composite’ commodity whose price might be assumed to 
fluctuate with ‘the general level of commodity prices’. 

There are two essential elements in the interest concept. To derive 
any rate of interest from a stated set of facts, we must know ( 1 ) what 
is the ratio of the future quantity of money or other good, in which 
the rate is to be expressed, to the present quantity for which it is being 
exchanged, and (2) what is the length of time elapsing between the 
‘present’ and ‘future’ of the particular problem. For example, if a 
lender gives up a present $10,000 in exchange for a promised pay- 
ment of $11,025 two years from now and if he actually receives 
the $1 1,025 at the expiration of the two years, the rate of interest which 
he will have received during the two-year period will be 10% per cent 
biennially, or 10% per cent per two-year period. 

If the lender had obtained the $11,025 at the end of the two-year 
period by lending $10,000 for a payment of $10,500 at the end of the 
first year, and then lending this $10,500 for a payment of $11,025 at 
the end of the second year, he would be able to say not only that lie had 
realized 10% per cent biennially during the two-year period but also 
that he had realized 5 per cent annually during each of the one-year 
periods. However, only by assuming that he had obtained the same 
24 
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rate in each of the two years could he accurately describe the rate 
during the two-year period of the first case as 5 per cent per annum. 
Unless such an assumption be made, the 5 per cent figure is a mere 
‘average’. It tells us nothing about the rates which either the lender 
or the borrower should consider that he had actually realized in the 
separate years. For example, if the lender could have obtained only 
4 per cent per annum for a one-year loan, he must logically consider 
that he is obtaining more than 5 per cent per annum for the second 
year. Moreover, this same reasoning applies in its fullness to even 
such an apparently clear-cut case as that in which a present $10,000 is 
exchanged for $500 payable one year hence and $10,500 payable at 
the end of two years. If the lender could have obtained only 4 per 
cent per annum for a one-year loan, he must think of the $500 payment 
as made up of $400 interest and $100 payment on the principal sum, 
and of the $600 difference between $10,500 and $9,900 as one year’s 
interest on a loan of $9,900. ‘Long time interest rates’ are always mere 
‘averages’ of short time rates. 

At 5 per cent per annum, compounded annually, $10,000 would, in 
two years, grow into $11,025. The $10,000 is the ‘present value’ of 
$11,025 due two years hence with interest at 5 per cent per annum, 
compounded annually. The ‘present value’ of a specified sum of future 
money, due in a specified time, and upon the assumption of a particular 
uniform rate of interest until the payment of the future sum and a 
particular ‘compounding period’, is such a sum of present money as 
would grow into the specified future sum, in the specified time, at the 
specified rate of interest and with the specified ‘compounding period’. 
The concept is purely mathematical. The question whether the assump- 
tions are, in fact, legitimate or absurd has nothing to do with the prob- 
lem of calculating the ‘present value’. If 6 per cent per annum had been 
assumed as the rate of interest, instead of 5 per cent, the ‘present value’ 
of the $11,025 due two years hence would have been $9,812.22+ in- 
stead of $10,000. If 100 per cent per annum had been the assumed rate, 
the ‘present value’ would have been $2,756.25 instead of either 
$9,812.22+ or $10,000. Having made these preliminary observations, 
we are in position to discuss the meaning that must be attached to the 
‘yield’ of a ‘bond’. 

In the modern economic world the commonest examples of ‘long 
time interest rates’ are furnished by the ‘yields’ of long term ‘bonds’. 
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The typical bond is a promise to make a series of periodic ‘interest’ 
payments (usually one every six months) and a payment of a ‘prin- 
cipal’ sum at ‘maturity’. 1 The ‘yield’ of a bond selling at a specified 
price is that rate of interest which, if it be assumed in order to obtain 
the ‘present values’ of the various future payments, will make the sum 
of such ‘present values’ equal the specified price of the bond. 

If the reader will examine a ‘bond table’, he will find that if a 4 per 
cent $100 bond, interest payable semi-annually, maturing in 2% 
years, sells for $97.68, it ‘yield 5 per cent per annum'. However, since 
ordinary bond tables give, as the annual yield, twice the semi-annual 
yield , this ‘5 per cent per annum’ means that the yield is 2]-S per cent 
per six months’ period, compounded semi-annually. 1 ” But exactly what 
does this semi-annual yield of 2 y 2 per cent mean? Like most mathe- 
matical questions, this may be correctly answered in many ways, but 
two seem peculiarly enlightening. 

The price paid for the bond ($97.68) equals the sum of the ‘present 
values’ of the five $2 ‘interest’ payments and the $100 ‘principal’ pay- 
ment. The ‘present value’ of the $2 interest payment due six months 
$2 00 

hence is ---- - -- or, to the nearest cent, $1.95. Similarly the present 


JjJ Q0 

value of the $2 interest payment due one year hence is—— , or $ 1 TH). 

( 1.025) 2 

and the present value of the interest payment due eighteen months 


$? QQ 

hence is (j 075 y » or $1-86. The present values, to the nearest cent, 
of the five $2.00 interest payments are: $1.95, $1.90, $1.86, $1.81, 


1 The semi-annual payments made to the investor are semi-annual payments and 
nothing more. To term them ‘interest payments’ is somewhat misleading, but the 
terminology is so thoroughly established, and in general so well understood, that 
to speak of ‘dividend payments’ or to introduce some other term would probably 
be more disturbing than to keep to the established usage. Similarly the ‘principal’ 
of a bond is universally understood to mean the ‘face’ of the bond or the amount 
payable at maturity (excluding the last coupon) and not the amount originally lent or 
the amount later invested in the bond by any subsequent purchaser. 

10 The usual practice of the makers of bond books is to calculate the yields in terms 
of the ‘compounding period’ and to assume that the compounding period equals the 
time between interest payments. This yield is then multiplied by the number of 
compounding periods in a year and presented as a yield per annum. This is a harmless 
convention— if understood. Of course 2/ per cent compounded semi-annually 
amounts to 100(1.025 2 -1) or 5.0625 per cent, and not 5 per cent, compounded 
annually. 
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$1.77. Similarly, the present value of the principal payment of $100, 
due in 2)4 years, is $88.39. The total of these six present values is 
$97.68, and this is therefore the price paid for the bond. 

Another way of looking at the problem, which some persons find 
even more enlightening, is the following: the buyer pays $97.68 for 
the bond. If he is to receive 2)4 per cent semi-annually on his invest- 
ment, there will be owing to him, at the end of six months, 2 )4 per 
cent of $97.68, or $2.44. However, he accepts $2 (the ‘interest’ pay- 
ment called for by the first ‘coupon’) and leaves the extra 44 cents with 
the borrower to draw 2)4 per cent semi-annually. The borrower then 
owes him $97.68 + $0.44, or $98.12. This now bears interest at 2)4 
per cent semi-annually. And so forth. The procedure can be clearly 
shown in a table. 


Value of bond at time of purchase (price paid) $97.68 

Accrued interest (2)4 per cent of 97.68) + 2.44 

Value of bond just before payment of first coupon 100.12 

Payment of second coupon — 2.00 

Value of bond immediately after payment of first coupon 98.12 

Accrued interest (2)4 per cent of $98.12) + 2.45 

Value of bond just before payment of second coupon 100.57 

Payment of second coupon — 2.00 

Value of bond immediately after payment of second coupon 98.57 

Accrued interest (2)4 per cent of $98.57) + 2.46 

Value of bond just before payment of third coupon 101.03 

Payment of third coupon — • 2.00 

Value of bond immediately after payment of third coupon 99.03 

Accrued interest (2)4 per cent of $99.03) -j- 2.48 

Value of bond just before payment of fourth coupon 101.51 

Payment of fourth coupon — 2.00 

Value of bond immediately after payment of fourth coupon 99.51 

Accrued interest (2)4 per cent of $99.51) -j- 2.49 
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The amount the holder of the bond receives at maturity— $100.00 

principal plus $2 interest (called for by the fifth coupon) 102.00 

From the above illustrations the reader will notice that, though the 
present value of a distant future payment is of course less than the 
present value of a near payment, there is, in terms of dollars, only one 
‘yield’ for the bond. 2 The ‘yield’ is a single rate of interest such that 
the present value of all the future payments, if they were calculated 
by assuming this rate (with the semi-annual compounding conven- 
tion), would equal the price paid for the bond. It is a technical mathe- 
matical concept. 3 

In the illustration of the bond maturing in 2)4 years, bought at 
$97.68 and paying $2 semi-annually, which we have been using, a 
naive and simple way of looking at the rate of interest would he to state 
that for two years the buyer receives 2.047 per cent semi-annuallv on 
his investment of $97.68, 8B and then for six months receives 4.422 
per cent semi-annually on his investment (still $97.68 ). 4 Finally, at the 
expiration of the last six months, he also receives the return of his 
loan, namely $97.68. Or, using the semi-annual compounding con- 
vention of the bond tables, the bond would be thought of as paying 
4.094 per cent per annum for two years and then 8.844 per cent per 
annum for six months. However, neither of these figures is the ‘yield’ 
of the bond. The bond has only one yield, namely, 5 per cent per 
annum. The ‘yield’ is a species of ‘average’. 5 

2 Assuming, of course, that the compounding period is stated— as, for example, 
quarterly, semi-annually, or annually. In our discussion we are assuming semi- 
annual compounding. See note la. 

3 It should be noted that the various amounts given in the preceding illustration as 

“Value of bond immediately after payment of coupon 1 ' are prices at which 

the bond would yield 2 l / 2 per cent per annum to maturity. An examination of a 
table showing the prices at which a 4 per cent bond would yield 5 per cent per 
annum will show that, for maturities of 2*4 years, 2 years. 1*4 vears, 1 vear and 
J4 year, the prices are $97.68, $98.12, $98.57, $99.03, $99.51. 

3 “ $2 is 2,047-f- per cent of $97.68. 

4 $102 — $97.68 == $4.32, which is 4.422 per cent of $97.6S. 

5 The 'yield' per annum of a single payment loan (no ‘interest’ payments) is a 

simple function of the geometric averages of the various ‘accumulation factors’ for 
the separate compounding periods, whatever those factors or the rates of which 
they are functions may be assumed to be. For example, if the compounding period 
be a year, the ‘yield’ per annum of a single payment loan due in three years and 
carrying 4 per cent interest the first year, 5 the second, and 6 the third year is 
100 1.04XL05X1.06 — 1) or a shade less than 5 per cent. 
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On the other hand, the buyer, in making up his own mind as to 
what he would be willing to pay for the bond, might use, as his per- 
sonal rates of interest, 4 per cent per annum for the first six months, 
4/d per cent for the next six months, then 5 per cent, 5)4 per cent, 
and 6 1/10 per cent. Using these particular rates he would find that 
he could afford to pay just $97.68 for the bond. Four per cent, 4)4 
per cent, 5 per cent, 5 J / 2 per cent and 6 1/10 per cent would be the rates 
of interest that he considered appropriate and that he was using for the 
successive half-yearly periods, but they would not be the ‘yield’ of the 
bond. There would be only one ‘yield’ to the bond, namely, 5 per cent 
per annum (2)4 per cent per half-year). 

Though we have been emphasizing that there is only one ‘yield’ to 
a bond, it does not follow, as we have also suggested above, that be- 
cause there is only one ‘yield’ there is only one rate of interest. Indeed, 
there is clear-cut evidence that this is not true. For many economic 
purposes the ‘yield’ of a bond must be considered as an average of 
various rates of interest used during successive future periods. 6 

Variations in the ‘yield’ of loans of the same grade but of different 
maturities would seem not only to offer conclusive evidence that ‘yield’ 
should be thought of as an average, but also to throw some light on 
the implicit interest rates for the successive years. Both municipalities 
and corporations often offer ‘serial’ bonds with a large choice of ma- 
turity, the various maturities having different ‘yields’. For example, 
on May 15, 1930, the City of Detroit, Michigan, offered to the public 
$9,350,000 of 4)4 per cent bonds of which not less than $227,000 
matured each May 15 from May 15, 1931 to May 15, 1960. The 
‘yields’ at which the various maturities were offered were: 1931, 3.50 
per cent; 1932, 4.00 per cent; 1933, 4.10 per cent; 1934, 4.20 per 
cent; 1935 to 1960 inclusive, 4.25 per cent. 

If the above ‘yields’ were properly adjusted to the market, and if 
costs of underwriting are excluded, the City of Detroit could, on May 
15, 1930, borrow for one year at 3.50 per cent. Unless the city would 
have had to pay, on May 15, 1931, more than 4 per cent to borrow 

(Footnote 5 concluded) 

When there are ‘interest payments' the ‘average' is of a less simple and unweighted 
kind than in the case of a single-payment loan. But it is essentially an average. 

6 The different rates of interest for the successive periods covered by the bond 
must, of course, be such that they give the same total present value as would be 
obtained by assuming the uniform rate of interest called the ‘yield’. 
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for another year, it would have been cheaper to make two separate 
successive loans, each running one year, than to borrow for two years 
at 4 per cent, as the second maturity proposes. Indeed, a little com- 
putation will prove that unless the city would have had to pay on 
May 15, 1931 as high a rate as 4.524 per cent, it would have been as 
cheap to borrow twice, each time for one year (once on May 15, 
1930 at 3.50 per cent, and again on May 15, 1931 at 4.524 per cent), 
as it was to borrow once for two years at 4 per cent. 7 

If the schedule of yields’ has any logical foundation it must mean 
that the Detroit municipal authorities or their banking advisers con- 
sidered (whether quite consciously or not) 3.50 per cent a ’proper’ rate 
of interest to use during the first year and 4.524 per cent a ‘proper’ 
rate to use during the second year. Assuming then these two rates of 
interest, we may from the ‘yield’ (4.10 per cent) of the bond maturing 
in three years (May 15, 1933) discover the implicit rate of interest 
assumed to be proper the third year. Proceeding in this manner we 
find that the ‘yields’ for the successive maturities of these Detroit 
bonds implicitly involve a set of interest rates for the successive years. 
These implicit interest rates are 3.500 per cent, 4.524 per cent, 4.311 
per cent, 4.529 per cent, 4.475 per cent, 4.247 per cent, 4.250 per cent 

7 If a 4J4 per cent bond having two years to run ‘yields’ 4 per cent, it sells for 
$100,476. Iiow such a bond may just as well be considered as giving a return of 
3.50 per cent per annum during the first year and 4.524 per cent per annum during 
the second year, as 4 per cent per annum during both years, is shown in the fol- 
lowing table (the error of one cent on a thousand dollar bond results from 


dropping decimals) : 

Price paid for the bond $100,476 

Accrued interest (1.75 per cent of $100,476) 1.758 

Value of bond just before payment of 1st coupon 102.234 

Payment of 1st coupon 2.125 

Value of bond immediately after payment of 1st coupon 100.109 

Accrued interest (1.75 per cent of $100,109) 1,752 

Value of bond just before payment of 2nd coupon 101.861 

Payment of 2nd coupon , 2.125 

Value of bond immediately after payment of 2nd coupon 99.736 

Accrued interest (2.262 per cent of $99,736) 2.256 

Value of bond just before payment of 3d coupon 101.992 

Payment of 3d coupon 2.125 

Value of bond immediately after payment of 3d coupon 99.867 

Accrued interest (2.262 per cent of $99,867) 2.259 

The amount the holder of the bond receives at maturity— $100.00 principal 
plus $2,125 interest called for by the 4th coupon $102,126 
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(for the seventh year and for each succeeding year up to May 15, 
1960). 

On the same date (May 15, 1930) that the City of Detroit offered 
to the public the bonds just discussed, the New York Central Rail- 
road Company offered a series of 4)4 per cent Equipment Trust Cer- 
tificates with the same maturities as the Detroit bonds. 8 The ‘yields’ 
at which the various maturities were offered were : 1931, 4.00 per cent; 
1932, 4.20 per cent; 1933, 4.35 per cent; 1934, 4.40 per cent; 1935-45 
inclusive, 4.50 per cent. The interest rates for the successive years 
implicit in these ‘yields’ are: 4.000 per cent, 4.412 per cent, 4.668 per 
cent, 4.564 per cent, 4.949 per cent, 4.500 per cent (for the sixth year 
and for each succeeding year up to May 15, 1945). A comparison of 
these figures with the corresponding figures for the Detroit city bonds 
shows that the two series are not very similar. While the railroad 
offers a full one-half per cent per annum more on the one-year notes, 
its two-year notes yield only one-fifth per cent per annum more than 
the city’s two-year notes. As a result of these facts the implicit rate 
of discount for the second year is actually less for the railroad than 
for the city. Both the railroad and the city implicit interest series are 
quite irregular. For example, the city series shows a sharp peak in the 
second year and the railroad series a sharp peak in the fifth year. For 
the third year the city series is lower than in either the second or fourth 
year while the railroad series is higher than in either the second or 
fourth year. Similarly, the fourth year shows a maximum for the city 
series and a minimum for the railroad series. 

By June 1931 the New York Central Railroad was offering more of 
this same series of 4)4 per cent Equipment Trust Certificates (dated 
May 15, 1930 and maturing serially May 15, 1932 to May 15, 1945). 
The ‘yields’ at which the various maturities were offered, however, 
were startlingly different from what they had been in May 1930. For 
the successive maturities the ‘yields’ were : 


YEAR PER CENT YEAR PER CENT YEAR PER CENT 


1932 

2.00 

1937 

3.625 

1942 

3.85 

1933 

3.00 

1938 

3.70 

1943 

3.90 

1934 

3.50 

1939 

3.70 

1944 

3.90 

1935 

3.50 

1940 

3.70 

1945 

3.95 

1936 

3.625 

1941 

3.80 



8 Except that 

May 15, 

1945 is the last maturity of the New York 

Central bonds, 

and May 15, 

1960 the 

last maturity of the Detroit bonds. 
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This series shows irregularities in the implicit interest rates quite 
similar to those inherent in the two preceding illustrations. For example, 
the implicit interest rate for the fourth year is much lower than that 
for either the third or fifth year. 

The successive short term interest rates that are implicit in the 
‘yields’ of serial bonds at the issue prices seem only by accident ever 
to be other than quite erratic. For example, while the mere fact that 
the future was unknown might explain why the Detroit authorities 
were willing to pay higher rates than 3.50 per cent on the longer term 
bonds, if the payment of such higher rates were necessary to complete 
their financing with the maturities they desired, it can hardly explain 
the curious ups and downs shown by the sequence of the various im- 
plicit short term (annual) rates. Any rational decision as to what 
should be the ‘yields’ assigned to the successive maturities in a group of 
serial bonds logically involves a conscious forecast of successive short 
term interest rates. It does not seem possible that the erratic short 
term rates implicit in the Detroit serial bonds (or in either of the two 
New York Central emissions) were the result of a detailed and, definite 
set of forecasts of future short term rates or even that they were the 
result of the superimposing of a forecast of the future financial condi- 
tion of the city (or the railroad) on any reasonable forecast of general 
market short term rates. In practice, the city authorities probably de- 
cided first upon the maturities and the amount to come due on each 
maturity and then made a rough-and-ready guess of the various ‘yields’ 
that would suffice to sell the bonds. We cannot even say that the 
‘yields’ are estimates by the issuing group of the current appraisal of 
future short term rates by the bond-buying public. The rates them- 
selves offer almost conclusive evidence that no such appraisal is made 
by either the issuing group or the bond-buying public. The primary 
reason that implicit short term rates are nearly always erratic would 
seem to be that they are almost never the result of conscious fore- 
casting. Though they are mathematically implicit in the various ‘yields’ 
no recognition is given to that fact. 9 

0 The reader must not, from the above discussion, assume that we consider ‘yield’ 
to he a useless concept. Though it must be thought of as an average, it is an aver- 
age of which we cannot discover the individual items. The fact that a train makes 
a 100 mile run at an ‘average’ speed of 40 miles an hour is a piece of real informa- 
tion even if we know nothing about its speed at various times and places. We have 
seen that even the ‘implicit’ rates which may be obtained from the ‘yields’ of serial 
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If future rates for the highest grade of six-month obligations were 
being accurately forecast, a bond of the highest grade would, theoret- 
ically, realize in each future half-yearly period between coupons the 
same return as that carried by six-month obligations at the beginning 
of the period. The price of the bond must fluctuate in such a manner as 
to attain this objective. If in a tight short term money market in 
which six-month obligations of the highest grade are selling on a 7 
per cent per annum basis, a 4 per cent bond be selling at par, its price 
at the end of the six-month period must have risen to $101.50, if it is to 
show a return of 7 per cent per annum for the six-month period. This, 
of course, means a fall in the ‘yield’ during the six months. To preserve 
the theoretical relationship between present long term and future short 
term interest rates, the ‘yields’ of bonds of the highest grade should 
fall during a period in which short term rates are higher than the yields 
of the bonds and rise during a period in which short term rates are 
lower. 10 Now experience is more nearly the opposite. The forecasting 
of short term interest rates by long term interest rates is, in general, 
so bad that the student may well begin to wonder whether, in fact, 
there really is any attempt to forecast. 

However, an examination of the courses of ‘time’ and ‘call’ money 
rates offers almost conclusive evidence that forecasting is really at- 
tempted and that at least one reason it is so badly done is that it is so 
difficult. Both ‘time loans’ and ‘call loans’ are loans made to stock 
brokers with stocks and/or bonds as collateral. The only outstanding 
(Footnote 9 concluded) 

bonds are largely mathematical deductions from economic material which cannot 
bear the strain of such analysis. Furthermore, even if we knew the forecasts of 
future short term rates implicit in the 'yield’ of a bond, we would, for many pur- 
poses, prefer the average. Not only has it the advantage of brevity that is possessed 
by all averages, but it also has a lack of ambiguity that the individual items could 
not possess. We must remember that, while the ‘yield’ is the same for the buyer as 
for the seller of the bond, the individual estimates of future short term rates may 
be different for each buyer and seller in the market. Even the implicit rates derived 
from serial bonds are, at best, only short term rates in the minds of the corporation’s 
officials. We must not forget that any particular maturity may fail to sell, or, if the 
series is sold as a unit, the prices that later emerge in the open market may be 
quite different from those of the original issue. 

30 In general, though less accurately, the prices should rise in periods of high short 
time interest rates and fall in periods of low short time rates. Fall or rise in ‘yield’ 
is, of course, not necessarily associated with rise or fall in price. If a bond selling 
above par is to retain a constant ‘yield’ it must fall in price continually. In a similar 
manner a bond selling below par must rise in price, 
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difference between the two types of loan is the length of time they 
run. ‘Call loans’ run 24 hours ; ‘time loans’ run from one to six months. 
Now, if it were actually known that money placed on ‘call’ for the next 
ninety days would yield exactly 6 per cent per annum, no bank or 
other lender would place money on ‘time’ for that period at a lower 
rate than 6 per cent per annum. Generally the lenders would insist upon 
a little more than 6 per cent to recompense them for having their funds 
in a less liquid condition. As periods of high call rates are periods of 
disturbed monetary conditions, this differential would be greater 
when the next ninety days are to show high call rates than when they 
are to show low call rates. 

In line with these facts, 90-day time loan rates would, theoretically, 
always be as high as or higher than an average (of the type described 
in note 5) of call rates for the succeeding ninety days. In periods 
preceding low call rates, 90-day time rates would range only a little 
higher than the average call rate for the next ninety days but, in 
periods preceding high call rates, time rates would range appreciably 
higher than the average call rate for the next ninety days. Moreover, 
unless the movements of the differential were very erratic, 90-day 
time rates would, week by week and month by month, show the same 
ups and downs as the average of call loan rates for the next ninety 
days. Furthermore, as they would move with an average of future 
call loan rates, they would reach maxima and minima distinctly earlier 
than call loan rates. In general, we would expect 90-day time loan 
rates to reach maxima and minima about 45 days (or lj4 months) 
before call loan rates. What are the facts? 

In the first place, a comparison of 90-day time loan rates with aver- 
ages of call loan rates for the next ninety days shows that the time 
rates usually range higher than the call averages , as theory would 
lead us to expect. However, the relation of the magnitudes of the dif- 
ferentials to the levels of the call rates is not what we might anticipate 
under good forecasting. When the future call averages are low, the 
time rates almost always range much higher than those averages; 
when the future call averages are high, the time rates range little if 
any higher than the averages. When the future call averages are 
extraordinarily high the time rates are commonly lower than the aver- 
ages. Seldom do the time rates correctly forecast a period of extraor- 
dinarily high call rates. Even when they reach as high a maximum as 
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the call averages, the maximum usually occurs too late to constitute 
any forecast. Over and over again, in a period immediately preceding 
high call rates, it was possible to borrow on time and relend on call 
(during the ‘time’ period) at a large profit. 

An examination of a chart on which are plotted 90-day time money 
rates and the averages of call money rates for each succeeding ninety 
days reveals little evidence of good forecasting. When 4- or 6-month 
time money rates are similarly compared with the proper averages of 
future call money rates, even less evidence of good forecasting is forth- 
coming. This applies not only to time money levels but also to the timing 
of movements and the positions of maxima and minima. Time loan 
rates fail to forecast call loan rates because neither borrowers nor 
lenders of money on ‘time’ know much, more than nothing at all about 
the future course of call loan rates. 

But this is not the whole story. Before the Federal Reserve system 
went into operation both call and time loan rates showed pronounced 
seasonal fluctuations. The existence of these seasonal fluctuations was 
almost universally recognized and their chief characteristics were fairly 
well known. It was admitted that both call money rates and time money 
rates contained two elements — a seasonal and a non-seasonal. Under 
such circumstances, would it not be natural to believe that the poor 
forecasting of call money rates by time money rates was the result 
of poor forecasting of the non-seasonal element in the call money 
rates and to expect that the time money seasonal would, upon examina- 
tion, be found actually to forecast the call money seasonal f 

At last we have arrived at something that was really known about 
future short time interest rates, and we find the theory that forecasting 
is necessarily attempted is at last upheld by the data. The time money 
seasonal shows unmistakable evidences of attempted forecasting of the 
call money seasonal , as may be seen by comparing the monthly seasonal 
for time money rates (Chart 20 11 ) with a three-month moving average 
of the monthly seasonal for call money rates. 12 It is true that the lag 
of the three-month average call money seasonal is usually closer to one 
month than it is to the one month and a half which the theory would in 
general demand. However, the essential thing is that there is a distinct 
lag; the time money seasonal moves before the call money seasonal. 13 

11 For the figures see Appendix A, Table 22. 

12 For the figures see Appendix A, Table 21. 

13 This may be clearly seen from Chart, 20 where the two seasonals are presented. 
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Here we have evidence of definite and relatively successful fore- 
casting. The chief trouble seems to be, not that the time money seasonal 
does not move early enough, but that it does not move far enough. 
Its fluctuations are too small. Year after year the fluctuations of the 
three-month moving average of the call money monthly seasonal are 
greater than the fluctuations of the time money monthly seasonal. The 
borrowers and lenders of time money seemed loath to adjust their 
rates completely to what they knew of the call money seasonal. This is 
somewhat strange because profits could have been made by those who 
noticed the discrepancy. Before the Federal Reserve system went into 
effect stock brokers should have borrowed more heavily on call for 
the first eight months of the year and more heavily on time for the 
last four months of the year. 

If, from call and time loan rates we eliminate the seasonal fluctua- 
tions, and then compare the two resulting series, we find the forecast- 
ing even worse than for the two original, unadjusted series. Bankers 
and brokers acted as if they knew virtually nothing about future 
cyclical or other non-seasonal movements of call money rates. They 
did know something about the seasonal fluctuations. What they knew 
about they were able to forecast, at least approximately ; wliat: they 
did not know about they were unable to forecast at all — except by 
accident. 

In much of the preceding discussion of the relations that, theoreti- 
cally, would exist between long and short term interest rates we have 
implicitly made one fundamental assumption which in actual practice 
may or may not be warranted : the assumption of payment. In con- 
nection with any loan there are always two rates of interest which 
may or may not be the same : first, there is the promised or hypothetical 
yield, which can be calculated at the time the loan is made or the 
bond is purchased, but which may never materialize; second, there 
is the realized or actual yield which cannot be known until the last 
payment has been made. If a 4 per cent bond, maturing in 30 years, 
be purchased at 90 and held for 22 % years, and if, during that time, 
forty-five $2.00 payments be made but no payments of any kind there- 
after, the promised yield is 4.62 per cent but the realized yield is zero 
per cent. Only on the assumption of absolute certainty of payment is 
it legitimate to say that the promised yield of- a bond "should logically 
be an accurate forecast of (completely determined by) the course of 
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future short term interest rates. In actual practice, a forecast that is 
quite distinct from any forecast of short term interest rates is in- 
troduced into the determination of the promised yield — the forecast 
of the degree of certainty of the future payments. The realised yield 
is not, of course, a forecast at all, as it does not come into existence 
until after the event. 14 

Realised yield concerns the real though unknown future; promised 
yield concerns a hypothetical future which may or may not materialize. 
It is a mere forecast. However, though the realised yield has, in this 
sense, a reality that the promised yield does not possess, it is the prom- 
ised yield that is almost invariably referred to when the word ‘yield’ is 
used without designating its meaning. The ‘yield’ of a bond is the prom- 
ised yield. This fact must never be forgotten. Its recognition clears up 
many theoretical difficulties. 

In calculating the ‘yield’ of a bond the assumption is made that all 
future interest payments and the principal payment will be made on the 
dates specified in the bond. Of course, such an assumption is neces- 
sarily absurd in the case of a perpetuity — such as Canadian Pacific 
debenture 4’s or any ‘preferred’ stock. The chance that all future pay- 
ments will be made is negligibly small for any extremely long term 
bond, such as West Shore 4’s of 2361. The importance of this condition 
from a practical standpoint may, of course, easily be overemphasized. 
If West Shore 4’s of 2361 are bought to yield 5 per cent per annum 
to maturity, the price paid will be $80.00 for each $100 face value of 
the bond. This $80.00 present payment may be distributed as follows : 
$73.23 is paid for the interest payments of the first fifty years, $6.20 
for the interest payments of the next fifty years, and only 57 cents for 
all succeeding interest payments and the payment of the principal sum 
— on the assumption of a uniform interest rate of 5 per cent per annum 
for all future inter-coupon periods. 

‘Certainty of payment’ is for most purposes a purely psychological 
concept. Only to the extent that it is an opinion in the minds of buyers 
and sellers can it affect the price of bonds. Security in the opinion of 
buyers and sellers is commonly spoken of as though it were security 
in fact. Security in fact can be known only when the future has be- 

14 In the light of promised and realized rates of interest, the concept of ‘pure in- 
terest’ (as a promised rate) is seen to be a merely psychological concept. The 
‘pureness’ is necessarily a forecast rather than a fact. 
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come the past. As the future cannot be known security is always rela- 
tive; absolute security is a pseudo idea. An actual bond (before ma- 
turity) can never be absolutely secure in fact. So many buyers and 
sellers of bonds may think of it as absolutely secure that its market 
price may act as though it were extremely (though not necessarily 
‘absolutely’) secure. In general, the more buyers and sellers who con- 
sider a bond to be absolutely secure or nearly so, the lower will be its 
‘yield’. There is, however, no point at which one can stop and say 
‘this is absolute security’. 

How arbitrary and unreal, from an economic standpoint, may be 
the mathematically necessary assumption of payment is illustrated by 
the variation in the ‘yields’ of bonds containing identical promises as 
to future payments — that is, bonds carrying the same ‘coupon rate’ 
and having the same maturity. We immediately realize that, for bonds 
having the highest ‘yields’, such ‘yields’ are merely ‘promised* and 
will probably never be ‘realized’. From an economic standpoint they 
are primarily indexes of lack of confidence in the certainty of the future 
payments rather than indexes of how those payments would at present 
be valued — if there were perfect assurance that they would be paid on 
the promised dates. 

The assumption of payment (which must be made before the ‘yield’ 
can be calculated) is seen to be, in such cases, if not an assumption 
demonstrably contrary to fact, at least of very dubious validity. ‘Prom- 
ised’ yield is not necessarily ‘realized’ yield. 

The concept of ‘pure’ or ‘riskless’ interest is metaphysical. The prac- 
tical contrast is not between ‘pure’ and ‘impure’ but between ‘promised’ 
or ‘expected’ and ‘actual’ or ‘realized’. It is quite quixotic to attempt 
to divide the ‘promised’ (or even ‘realized’) return from a bond into 
‘interest’ and ‘profits’ or something else. Moreover, such a division is 
unnecessary for either theoretical or historical treatment. Bonds and 
other interest-bearing obligations may be classified according to their 
(‘promised’) yields without introducing the concept of ‘pure interest’, 
and the economic significance of such yields may be studied without 
deciding what the rate of ‘riskless’ yield would be. All rates of inter- 
est are of economic importance. The movements of the yields of sec- 
ond grade bonds sometimes have a much more direct bearing on 
changes in economic conditions than the movements of the yields of 
first grade bonds. For example, the yields of bonds of superlative 
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quality may actually fall during a period of great business disturbance 
and distrust — while the yields of second grade bonds are rising. The 
existence at any time of an abnormally large volume of bonds selling 
at- prices that show extremely high ‘yields’ is almost certain to be of 
great economic significance, even though it is not necessarily any evi- 
dence that ‘long term interest rates as such’ are extremely high. 

Sometimes distrust of all securities becomes so great that ‘invest- 
ment’ deteriorates into ‘hoarding’. Many erstwhile investors now de- 
mand actual cash, in extreme cases actual specie. Even the highest 
grade bonds are no longer acceptable. The hoarder demands what he 
believes to be ‘absolute security’. He will accept zero or even negative 
interest (rent of a safe deposit box). However, such a condition differs 
only in degree and not in kind from the more commonly occurring 
flight from the lower grade long term securities into the highest grade 
short term obligations. 

Generally speaking, the relative economic importance of securities 
of various grades varies with their total market values. If any large 
proportion of the total market value of securities outstanding in a 
community is by most persons considered almost absolutely safe, fluc- 
tuations in the yield of those securities are, of course, of great economic 
importance. On the other hand, in a community where there are 
almost no investments that are generally considered superlatively safe, 
fluctuations in the yield of such investments are of only academic 
interest. While movements of the yield of securities considered su- 
perlatively safe might be of great importance in a community such as 
England in the last years of the nineteenth century, it would have 
little significance in a community such as California in the 1850’s. 
When money in California was commonly lending at 18 to 24 per cent 
per annum, some few individuals were undoubtedly satisfied to invest 
in securities yielding them less than 6 per cent per annum. Fluctuations 
in the yield of such securities were of little economic significance in that 
community at that time. 

The destructive effects of a fall in the prices of bonds are not neces- 
sarily dependent on whether the bonds were originally (before the 
fall) considered high or low grade. The chief reasons that usually make 
a fall in the prices of high grade bonds more serious than a fall in 
the prices of low grade bonds are two. In the first place, the total 
market value of such bonds outstanding (before the fall) is usually 
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much greater than the total value of the low grade bonds. In the sec- 
ond place, banks usually invest more heavily in high grade bonds than 
in low grade bonds, and anything that affects the solvency or even 
liquidity of the banks is always peculiarly serious. In periods when 
banks are carrying a large volume of low grade bonds, a fall in the 
prices of those bonds may be almost as serious as a fall in the prices of 
high grade bonds. 

Not only the economic importance of the yield of investments that 
are considered superlatively safe but also the yield itself is affected 
by changes in the volume of such securities available. The yields of 
securities of even as high a grade as United States Liberty Bonds and 
Treasury Certificates have in the past often been unmistakably respon- 
sive to the larger fluctuations in the amount outstanding. This is not, 
to any appreciable extent, the result of a general belief that certainty 
of payment is affected more than negligibly by such fluctuations. It 
merely illustrates the fact that an increase in the volume of even such 
securities does not automatically create new purchasers — except at 
lower prices — any more than ail increase in the supply of a commodity 
creates new purchasers — except at lower prices. 1 " 

Furthermore, the volume of investment funds demanding the high- 
est degree of safety is affected by changing opportunities for earnings 
in less secure investments. The relation of the yield of the highest 
grade investments to the yield of other investments is always impor- 
tant. Seldom do many persons demand security at any price. Usually, 
many are willing to take risks with the hope of larger returns than 
they could obtain from investments that they consider ‘absolutely 
secure’. If the speculative opportunities connected with investments 
that are believed to have some element of risk seem to increase, the 
proportion of the investment funds of the country that will demand 
‘absolute security’ will probably decline. The yield of 'absolutely 
secure’ investments will advance. If the opportunities connected with 
investments recognized as having some element of risk seem to de- 
cline or if the risks seem to have increased, the proportion of the in- 
vestment funds of the country demanding great or 'absolute’ security 
will probably increase. 

The evil effects of a pronounced rise in the yield of any class of 

15 In spite of partial offsetting by the possibility of ‘discounting’ at the Federal 
Reserve banks. 
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bond are, for some purposes , 16 more easily understood if we speak, as 
we did a few paragraphs back, in terms of a fall in price. For example, 
the great damage is done by the fall in the prices of bonds already on 
the market, not by the rise in the rates of interest that corporations 
that wish to engage in new borrowing will have to pay. The effect of 
the fall in the prices of outstanding obligations is in the present. The 
effect of the higher yields of the new bonds is in the future. A fall 
in the prices of bonds actually outstanding immediately affects the 
financial position of all their holders, while the drain on the resources 
of a borrowing company, that results from a rise in the rate it must 
pay on a new issue, will extend over the life of the bond. The first 
has a concentrated and immediate effect; the effect of the second is 
spread out thinly over many future years. 

A pronounced fall in the price of bonds actually outstanding is se- 
rious not only because it destroys present purchasing power, but also 
because it leads to one of the vicious circles of the business cycle. If 
the bonds have been used as collateral for loans, that collateral must 
be increased or a part of the loan must be repaid. If it be repaid by 
selling some of the bonds, such ‘distress selling’ tends to lower the 
price of the bonds just as directly as does the forced selling of any 
commodity. Contrary to ordinary economic assumptions, things are 
being sold, not because they are dear, but because they are cheap . 17 

From a theoretical standpoint it would seem that major fluctuations 
in the yields (or prices) of bonds of the highest grade should be rela- 
tively more important in periods of prosperity than in periods of de- 

16 In discussing the action of bonds in the business cycle it sometimes seems easier 
to think in terms of price than in terms of yield. Why should we not substitute price 
for yield in all our discussions? Probably the simplest way to answer this question 
is to point out that ‘yield’ may often be a better way to measure price than prices 
themselves. It measures a corrected rather than a raw price. It may be considered 
as the reciprocal of an adjusted price— -a price that has been corrected for varying 
coupon rates and maturities. Though it is highly desirable to remember the implica- 
tions involved in ‘yield’, those implications do not need to frighten us from using 
the concept. It is not only extremely useful but almost necessary. 

17 This vicious circle is, of course, made still more vicious by those who sell, be- 
cause they become afraid that prices may go so low that they would eventually 
be forced to sell — or merely because they believe prices are going lower. 

Economists have usually underemphasized the importance of price movements 
as compared with price levels in inducing purchases or sales. In the speculative 
markets, commodities and securities are as often bought because their prices have 
been going up, or sold because their prices have been going down, as because their 
prices are low or high. 



42 BOND YIELDS AND STOCK PRICES 

pression. As bonds of the highest grade are those bonds which are 
generally so considered, there are naturally more of them in periods 
of prosperity than in periods of depression. A rise in the yield of bonds 
of the highest grade occurring in the midst of a period of prosperity 
should be of greater significance than a fall in their yield in a period 
of depression. Of course this reasoning is somewhat complicated by 
the fact that a rise in yield (or fall in price) always exerts positive 
pressure, while the effects of a fall in yield (or rise in price) are largely 
negative; it creates opportunities rather than necessities or compul- 
sions. An examination of the historical facts strongly supports the 
thesis that a rise in the yield of interest-bearing obligations of the 
highest grade — whether they be of long or short maturity — has greater 
power to terminate a period of prosperity than has a fall in their yields 
to initiate such a period. 

We have seen that, if ‘promised’ rates were ‘realized’ and if long- 
term rates accurately forecast short term rates, it would be relatively 
unimportant to an investor whether he bought long or short term 
securities. If he bought short term when he really needed long, he 
would have to be continually reinvesting; and, if he bought long when 
he needed short, he would have to sell. But both the short and the 
long term returns ‘realized’ would be the same whether they were 
obtained from a succession of short term investments or from a long 
term investment with possibilities of sale. The price fluctuations of a 
long term bond would be exactly sufficient to adjust the successive 
implicit short term rates of the bond to the future, rates for future 
short term loans — no more and no less. The price fluctuations of the 
bond would therefore be unaffected by the interval to maturity. A 4 per 
cent bond selling at $90 must rise to $91.15 in six months if the 
return is to be 7 per cent per annum for those six months — whether 
the bond matures in five years or a century. 

Of course, bond prices do not move this way in the actual market. 
Not only do they tend to fall rather than rise in periods of short term 
stringency, but also the more distant their maturity the greater are their 
price fluctuations. The price fluctuations of the highest grade bonds 
maturing in ten years tend to be appreciably greater than the price 
fluctuations of those maturing in two or three years. But the increase 
in price fluctuation resulting from an increase in time to maturity is 
not as great as it would be with a constancy of yield fluctuation. The 
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longer the maturity the smaller the yield fluctuations — though, because 
the price fluctuations increase with an increase in time to maturity 
(rather than remain constant), the decrease in extent of fluctuation in 
yield with lengthening of time to maturity is not nearly so great as it 
would be if the long term rates accurately forecast the short term 
rates . 18 The longer the maturity of a bond the greater are the price 
fluctuations, and hence the greater are the fluctuations in the actual 
short time return realized by buying at the beginning and selling at the 
end of the short time period. If we define the ‘ninety-day yield of a 
bond’ on a particular date as the return that would have been realized 
if the bond had been bought on that date and sold (without commis- 
sions) ninety days later, we find that the ‘ninety-day yields’ of even 
the highest grade long term bonds have usually fluctuated much more 
violently than ninety-day time money rates- — usually more violently 
than even ninety-day averages of call money rates. 

An important reason why bond yields (and prices) fluctuate as 
much as they do is that few buyers of long term bonds buy them with 
the intention of holding them to maturity. They expect to sell them 
at some indefinite time in the future. Now to determine what the sell- 
ing price will be at any particular future date requires something more 
than even absolute assurance that all interest payments and the prin- 
cipal payment will be met on the dates specified in the bond, and exact 
knowledge (if it were attainable) of future short time interest rates 
for the entire life of the bond. The buyer must know what will be 
the opinion of buyers and sellers concerning these matters on that 
future date — and whether the potential future buyers will also be not 
only willing but able to pay . They can not be forced to buy. Unlike 
short time loans, long time loans are not ‘self liquidating’. Prior to 
its distant maturity, nobody has to buy or retire a particular long term 
bond at a particular time or go into bankruptcy. This is why it is so 
peculiarly inappropriate for banks to place any large percentage of 
their demand funds in long term bonds. 

The fact that long term bonds are bought and sold and not neces- 
sarily or even usually held to maturity makes us realize again the 
artificiality of the concept of security in the case of ‘promised’ yield. 
Mere length of time introduces an element of real insecurity in all long 
18 The movements of time and call money rates offer an exception to this generaliza- 
tion. Time money rates have fluctuated less than they would have if they had 
accurately forecast call money rates. 
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term loans. Only short term loans can be even imagined to be ‘ab- 
solutely secure’. Who can make even a good guess as to what a par- 
ticular long term bond will be selling for two years from now? Yet 
such a guess is an essential element of the ‘security’ of any short term 
loan that is to be made by buying the long term bond now and selling 
it two years hence. 

We have, so far in this chapter, been discussing the subject of long- 
time interest rates without asking the question: how much longer 
term is one loan than another ? For a study of the relations between 
long and short time interest rates, it would seem highly desirable to 
have some adequate measure of ‘longness’. Let us use the word ‘dura- 
tion’ to signify the essence of the time element in a loan. If one loan 
is essentially a longer term loan than another w'e shall speak of it as 
having greater ‘duration’. 

Now the promise contained in a loan is either a promise to make 
one and only one future payment or a promise to make more than 
one future payment. If two loans are made at the same rate of inter- 
est, and if each loan involves a promise to make one future payment 
only, the loan whose future payment is to be made earlier is clearly 
a shorter term loan than the other. For example, if $100 be lent for 
one year at 5 per cent per annum, the only payment to be $105 at the 
end of the year, and if another $100 be lent for two years at 5 per 
cent per annum, the only payment to be $110.25 at the end of the two 
years, the first loan is clearly a shorter term loan than the second. If, 
on the other hand, either or both loans involve a promise to make 
more than one future payment, or if the rates of interest ascribed to 
the two loans are not the same, it may be extremely difficult to decide 
which is essentially the longer term loan. 

It is clear that ‘number of years to maturity’ is a most inadequate 
measure of ‘duration’. We must remember that the ‘maturity’ of a 
loan is the date of the last and final payment only. It tells us nothing 
about the sizes of any other payments or the dates on which they are 
to be made. It is clearly only one of the factors determining ‘duration’. 
Sometimes, as in the case of a low coupon, short term bond, it may 
be overwhelmingly the most important factor. At other times, as in 
the case of a long term, diminishing annuity, its importance may be 
so small as to be almost negligible. Because of its nature, length of 
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time to maturity is not an accurate or even a good measure of ‘dura- 
tion . ‘Duration’ is a reality of which ‘maturity’ is only one factor. 

. Whether one bond represents an essentially shorter or an essentially 
longer term loan than another bond depends not only upon the respec- 
tive ‘maturities’ of the two bonds but also upon their respective ‘coupon 
rates’ — and, under certain circumstances, on their respective ‘yields’. 
Only if maturities, coupon rates and yields are identical can we say, 
without calculation, that the ‘durations’ of two bonds are the same. 

If two bonds have the same maturity and the same yield but one 
has a higher coupon rate than the other, the one having the higher 
coupon rate represents an essentially shorter term loan than the other. 
For example, if each bond is selling on a 5 per cent basis, a 6 per 
cent bond maturing in 25 years necessarily represents an essentially 
shorter term loan than a 4 per cent bond maturing in 25 years. This 
may easily be seen by comparing a $400 face value 6 per cent bond 
maturing in 25 years with a $500 face value 4 per cent bond maturing 
in 25 years. On both bonds the total of all future payments, both prin- 
cipal and interest, is $1,000. But on the 6 per cent bond the payments 
are $12 each six months for 24^ years, and then a final payment of 
$412, while on the 4 per cent bond the payments are $10 each six 
months for 24 Jd years, and then a final payment of $510. It is plain 
that the $1,000 is being paid earlier on the 6 than on the 4 per cent 
bond. Though both have the same ‘maturity’, the 6 per cent bond rep- 
resents a loan of shorter ‘duration’ than the 4 per cent bond. 

The difference in ‘duration’ of the two bonds is manifest in their 
prices. As the payments are made earlier on the 6 per cent bond, its 
price (if the ‘yields’ of the two bonds are the same) is necessarily 
higher. For example, as each bond ‘yields’ 5 per cent, the price of the 
$400 face value 6 per cent bond will be $456.72, while the price of 
the $500 face value 4 per cent bond will be only $429.10. 

We see, then, that if two bonds have the same yield and the same 
maturity but different coupon rates, the bond having the higher coupon 
rate represents the loan of shorter ‘duration’. Instead of examining in 
a similar manner the case in which the two bonds have the same coupon 
rate and the same maturity but different yields, and the case in which 
they have the same coupon rate and the same yield but different ma- 
turities, we shall now consider directly the general problem of how 
to measure ‘duration’. Let us approach this problem by considering 
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the maturity of a bond as a function of the maturities of the separate 
loans of which it may be said to consist. 

It would seem almost natural to assume that the ‘duration’ of any 
loan involving more than one future payment should be some sort of 
a weighted average of the maturities of the individual loans that corre- 
spond to each future payment. Two sets of weights immediately present 
themselves — the present and the future values of the various individual 
loans. 

Future value weighting seems clearly inadmissible. It gives absurdly 
long ‘durations’. If $2,000 be lent at 5 per cent per annum in the form 
of two loans, one of $1,000 at 5 per cent per annum 19 payable in one 
lump sum of $1,050 at the end of one year, and one of $1,000 at 5 per 
cent per annum payable in one lump sum of $131,501.26 at the end 
of 100 years, the ‘average maturity 5 or ‘duration 5 of the two loans, if 
calculated by taking an arithmetic average of the two maturities, using 
the present values as weights, is 50^ years. If the future values 
($1,050 and $131,501.26) be used as weights, the ‘average maturity’ 
is found to be more than 99 years. 

In this illustration, the present values (or amounts lent) were equal. 
Let us examine a case in which the future values are equal. If $959.98 
be lent at 5 per cent per annum in the form of two loans, one of 
$952.38 at 5 per cent per annum payable in one lump sum of $1,000 
at the end of one year, and one of $7.60 at 5 per cent per annum 
payable in one lump sum of $1,000 at the end of 100 years, the 
‘average maturity’ or ‘duration 5 of the two loans, if calculated by taking 
an arithmetic average of the two maturities, using the present values 
($952.38 and $7.60) as weights, is about 21^4 months. If the future 
values be used as weights, the average maturity is 50^2 years. 

How absurd it seems to think of a loan of $2,000 made up of two 
loans each of $1,000, one maturing in one year and one in 100 years, 
as having a ‘duration’ of over 99 years. And how absurd to think of 
a loan of $1,000 made up of two loans, one of $952.38 maturing in 
one year and the other of $7.60 — less than 1 per cent of the larger 
loan— -maturing in 100 years, as having a ‘duration 5 of SO 1 /! years. 20 

19 In the present discussions, we have not followed the ‘semi-annual compounding’ 
convention. For simplicity of treatment, we have assumed throughout that payments 
are made annually and compounding is done annually. 

20 If one billion dollars were to be lent as a single payment loan at 5 per cent per 
annum for one year, and one cent as a single payment loan at 5 per cent per annum 
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But are not the results obtained by using present values as weights 
also open to criticism? If the ‘durations’ obtained by using future value 
weighting seem unmistakably too long, does not at least one of the 
‘durations’ obtained from present value weighting seem very short? 

Moreover, if the average maturity of two equal future payments 
be assumed to be the arithmetic average of the two maturities with 
the present values of the future payments as weights, some seemingly 
paradoxical results may appear. For example, if the yield be S per 
cent and if the two future payments be $1 at the end of one year and 
$1 at the end of 10 years, the average maturity will be about 4p2 
years. If the dates of payment be one year and 27 years, the average 
maturity will be about 6.7 years. But if they be one year and 50 years 
the average maturity will be only 5.1 years, and if the dates of pay- 
ment be one year and 100 years the average maturity will be appre- 
ciably less than 2 years ! In this particular illustration, the average 
maturity has a maximum when the second payment Is made in about 
27 years ! However, these results do not seem so ridiculous if we re- 
member that, as the date of payment of the second $1 becomes arithmet- 
ically more and more distant, its present value , or the amount actually 
lent , becomes geometrically smaller and smaller. In the limiting case, 
in which the second $1 is paid at infinity, the ‘average maturity’ is one 
year, but the amount of the loan for which the second dollar is to be 
paid is zero. The argument for present value weighting seems strong. 21 
( Footnote concluded ) 

for 520 years, future value weighting would give the composite loan a duration of 
about 260 years. 

81 The actuaries have proposed and solved a problem that must not be confounded 
with ours. It is termed the problem “of finding the equated time for a number of 
sums due at different times, or, in other words, the average date at which, on the 
basis of an agreed rate of interest, all the sums might be paid without theoretical 
advantage or disadvantage to either party” (British) Institute of Actuaries Text- 
Book , Part I, pp. 24 and 25. 

The answer is a date such that, if the sum of all the present values of the different 
future payments was compounded to that date at the rate of interest used to obtain 
those individual present values, it would amount to the sum of all the future 
payments. This is a neat and symmetrical answer to the problem proposed, and it 
gives better results in practice than the common method of ‘equating time’, which 
is based on future weighting, but it seems an unreal answer to an unreal question. 
It is quite logical in assuming that the present value of the single future payment 
must equal the present value of the sum of the individual future payments, but 
it seems to beg the question when it also assumes that the future value of the 
single payment at the date of its payment must equal the sum of the individual 
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Now, if present value weighting be used, the ‘duration’ of a bond 
is an average of the durations of the separate single payment loans 
into which the bond may be broken up. To calculate this average the 
duration of each individual single payment loan must be weighted in 
proportion to the size of the individual loan; in other words, by the 
ratio of the present value of the individual future payment to the sum 
of all the present values, which is, of course, the price paid for the 
bond. 22 


Let F = the ‘face’ value of the bond in dollars, i.e. the ‘principal’ 
sum in dollars; 

I = the number of dollars paid semi-annually, i.e. the num- 
ber of dollars called for by one ‘coupon’ ; 

P = the number of dollars paid for the bond, i.e. the ‘price’ 
in dollars ; 

n = the number of half years the bond has to run, i.e. the 
number of half years to ‘maturity’; 

R = the semi-annual rate of the ‘yield’, e.g. if the bond is 
selling to yield 4 per cent per annum, R = 1.02 (under 
the semi-annual convention of the bond tables) ; 

Q = the ratio of the face value of the bond to a coupon pay- 
F 

ment, i.e., O = -r :• 

1 

D = the ‘duration’ of the bond — in half years ; 

Then 


D = 
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(Footnote 21 concluded) 

future payments each taken at its particular date of payment. This assumption 
overweights the time importance of distant payments. 

22 In terms of the symbols of the next paragraph, 
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Summing the terms in the numerator, and in the denominator, of this 
fraction and substituting QI for F, we find that 
R OR *f n(l 4-0 — QR) 

R — 1 R" — 1 — O 4- OR * 

An examination of this expression for the value of D shows that 
the larger the value of O the greater the duration ; in other words, the 
smaller the ‘coupon’ payments are relatively to the face value of the 
bond the greater is the duration of the bond. Furthermore, the larger 
the value of R the smaller the duration. D increases with n, though, 

if R be greater than 1 4 q-, in other words if the bond be selling below 
par, D reaches a maximum before n reaches infinity, declining gradu- 
ally thereafter to— the value reached when n equals infinity. 


When O — 0, in other words, when the series of future payments 
constitutes a mere annuity without any ‘principal’ payment whatever, 
R n 

D = . When O equals infinity, in other words, if 

r — i R n — 1 


the loan is single payment, D = n. 

If R = 1, in other words if the ‘yield’ of the bond be zero, 
n'4n 

- 4 nO 


D = . Unity is the limiting value of D as R 

n 4 Q 

approaches infinity. 


R QR + n(l+Q— QR) 


R— 1 R 11 — 1— Q+QR 

_ R (R u — 1 — Q+QR) — (R— 1) [QR + n(l+Q-QR)J 
( R — 1 ) (R«— 1— Q+QR) 

0 

which when 1 is substituted for R, takes the indeterminate form of - . However, 

0 

the fraction may easily be evaluated by the ordinary methods of the calculus. The 
first derivative of the numerator divided by the first derivative of the denominator 
is, if R = 1, still indeterminate. However, taking second derivatives, we get 
u (n+1) Rn-» + 2nQ 

n (n+1) R n_1 + 2Q — n (n— 1) R"- 2 
Letting R = 1 in this expression we obtain the value for D given in the text. 
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When n = 1, D = 1. When n equals infinity, as when a bond (such 

R 

as Canadian Pacific debenture 4’s) has no maturity date, D — . 

R — 1 


1 

But, if R be greater than 1 + — > in other words if the bond be selling 

Q 

below par, D will attain a maximum value before n reaches infinity.- 1 
However, unless R be very large, the value of n making D a maximum 
will be large and the maximum value of D will be very little greater 
than the value associated with an infinite value for n. 25 

A short table presenting the relations between time to maturity and 
duration, for a 4, a 5, and a 6 per cent bond each selling at par, will 
illustrate the ordinary characteristics of the duration concept (p. 51). 

The concept of ‘duration’ throws a flood of light on the fluctuations 
of bond yields in the actual market. Not merely do the yields of long 
term bonds tend to fluctuate much less violently than the yields of 
short term bonds or the rates on short term loans, such as are repre- 
sented by commercial paper, but the relation between maturity and 
violence of fluctuation in yield is much as we would expect to find it 
from our analysis of the nature of ‘duration’. While there is a great 
difference between the amplitude of the fluctuations in yield of bonds of 


24 The explanation of seeming paradoxes of this type has already been discussed. 

2B Equating to zero the derivative of D with respect to n leads to an insoluble equa- 
tion; but an approximate solution is that, for other than extremely large values of R, 

R* QR 

D will reach a maximum when n is a shade greater than + . 


R — 1 QR — Q — 1 

For example, if a 4 per cent bond be selling on a 6 per cent basis (3 per cent per 

R QR 

half year on the semi-annual compounding convention), 4- —will 


equal 134)4, and this is approximately the value of n (in half years) that will, in 
fact, make D a maximum. But this maximum value of D, when n equals 134)4, is 
less than 34)4 half years and when n equals infinity D equals 34)4 half years, a de- 
cline of less than two months in its value. 

A higher yield will, of course, give a maximum value for D with a smaller value 
for n and the difference between the maximum value of D and its value when n 
equals infinity will be increased. For example, if the 4 per cent bond be selling on an 
R QR 

8 per cent basis, + will equal 78. When D is actually a maxi- 

R — 1 QR — Q — 1 

mum, n lies between 78 and 79 half years. The maximum value of D is then 
slightly less than 27)4 half years but the value of D when n equals infinity is only 26 
half years, a difference of a little more than half a year. 
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DURATION IN YEARS 26 


YEARS 

4 PER CENT 

5 PER CENT 

6 PER CENT 

3 MATURITY 

BOND 

BOND 

BOND 

1 

.990 

.987 

.985 

3 

2.857 

2.823 

2.790 

6 

5.393 

5.257 

5.126 

10 

8.339 

7.989 

7.662 

15 

11.422 

10.727 

10.094 

25 

16.026 

14.536 

13.254 

50 

21.970 

18.765 

16.273 

100 

25.014 

20.353 

17.120 

Infinity 

25.5 

20.5 

17.167 


extremely short maturity and of those having ten years or so to run, 
and an appreciable difference between the fluctuations in yield of the 
latter and of bonds having forty-five or fifty years to run, there is 
virtually no discernible difference between the action of these last 
bonds and the action of those having a hundred years or more to run. 

The concept is, of course, full of theoretical difficulties. It is easy 
to think of the ‘duration’ of a bond as increasing while the time to 
maturity is decreasing, if ‘long term interest rates’ are declining during 
the period. It would seem only logical, for the purposes of our prob- 
lem, to think of time not in terms of years or months but in terms of 
its relation to the growth of capital. But in all our illustrations we 
have, for purposes of computation, used as ‘yield’ the yield of the indi- 
vidual bond whose ‘duration’ we were discussing. This amounts to 
assuming that ‘duration’ is lengthened by mere increase of security as 
well as by a true decrease in the ‘preference for present over (assured) 
future money’. 

But this assumption leads us into one of the quagmires of ‘pure’ in- 
terest. Are the promised future payments of a low grade bond really 

20 If the interest were payable and compounded annually, instead of semi-annually, 
the durations would be slightly greater than those given above, the difference increas- 
ing with increases in the time to maturity. For infinite maturities they would be one- 
half year greater, that is 26, 21 and 17% years instead of 25%, 20% and 17 1/6 years. 

If the ordinary concept of ‘equated time’ (see note 21) were used to calculate 
duration, no maximum values would appear. A bond with an infinite maturity like 
British Consols or Canadian Pacific debenture 4’s would have an infinite duration. 
A 6 per cent bond selling at par and maturing in 10 years would have a duration of 
7.95 years (instead of 7.66 as in the text table), if it matured in 25 years its dura- 
tion would be 15.50 years (instead of 13.25), for 50 years its duration would be 
23.45 (instead of 16.27), for 100 years 32.92 (instead of 17.12), and if it matured 
in 200 years its duration would be 43.39 years instead of less than 17 1/6 years as in 
the text table. 
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discounted at higher rates than the promised future payments of a high 
grade bond, or is the difference in ‘yield’ traceable not to any difference 
in rates of discount but to a difference in what is discounted, this being, 
in the case of an ultra high grade bond, the actually promised payments, 
but, in the case of a low grade bond, the mathematical ‘expectations’ 
that result from multiplying each promised payment by the assumed 
probability that it will be met? 37 

Another difficulty connected with the problem will be merely men- 
tioned. We have made the assumption that the rate of interest for each 
future six month period is the rate corresponding to the ‘yield’ of the 
bond. Now the reader realizes that this assumption may easily be 
contrary to fact. However, we drew attention, earlier in this chapter, 
to the insuperable difficulties connected with any attempt to discover 
the real rates of discount for each half-yearly period in the future. If 
we knew these future discount rates we might then be able to state that 
two bonds which, at different dates, each had the same number of years 
to run, the same coupon rate and the same ‘yield’ had quite different 
durations. 

If, for example, the ‘yield’ of the earlier bond involved a set of rela- 
tively high discount rates for the years of the immediate future and 
low discount rates for the succeeding years to maturity, while this con- 
dition was reversed for the later bond, the earlier bond would have a 
longer duration than the later bond. Because the coupon rates, yields 
and maturities are identical, the prices of the two bonds will be the 
same. In other words, the sum of the present values of the future pay- 
ments will be the same. Hence that bond in which the earlier payments 
are relatively heavily discounted, and therefore the ‘weights’ applicable 
to the shorter constituent maturities are relatively light, will have a 
longer duration. 

The difficulties connected with the problem of arriving at a com- 
pletely satisfactory concept of ‘duration’ are, indeed, extremely great. 
Any proposed solution almost necessarily involves some paradoxes. 
We have tried to open the reader’s eyes to the existence of the problem. 
The logical atmosphere in which the analysis has had to be carried on 
may seem to have been somewhat rarefied at times; but we believe that, 
if the reader has followed the arguments carefully, he will at least not 
27 But see Ch. Ill, note 8. 
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accuse the writer of being like the good Puritan knight who, in re- 
ligious controversy, 

. . could raise scruples dark and nice, 

And after solve ’em in a trice 

As if Divinity had catch’ d 

The itch, on purpose to be scratch’d.” 




CHAPTER III 


SOME THEORETICAL AND PRACTICAL DIFFICULTIES 
OF COMPARING LONG TERM INTEREST RATES 
AT DIFFERENT AND ESPECIALLY AT 
WIDELY SEPARATED DATES 


A rate of interest arises out of an exchange of present money for 
a promise to make one or more future money payments. It is a peculiar 
inverse function of the price paid for the promise. The promise is 
personal property — a chose in action. It may be bought and sold like 
any commodity. The problem of comparing the prices — or yields — of 
such promises at different dates is naturally very similar, in some re- 
spects, to the problem of comparing the prices of commodities at dif- 
ferent dates. However, because the promise, if it be considered a 
commodity, is undoubtedly a commodity sui generis, the two problems 
are in some significant ways decidedly different. 

Let us first notice an important similarity. Just as there are differ- 
ent commodities, so are there different promises. To talk of the price 
of bonds — or, inversely, of the rate of interest — is like talking of the 
commodity price. In any important market at any particular time 
there are many commodities and many commodity prices, many 
promises and many rates of interest. And the promises, like the com- 
modities, differ not only as to their nature but also as to their quality. 
To compare call money rates on the New York Stock Exchange in 
1890 with the yield of West Shore 4’s in 1936 would be almost as 
absurd as to compare the price of potatoes in London in the year 1800 
with the price of pig tin in the same city in the year 1900. And to 
compare the yield of a low grade bond at one date with the yield of a 
high grade bond at another date would be nearly as meaningless. For 
commodity prices or interest rates at different dates to be significantly 
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comparable, the prices must be the prices of identical or approximately 
identical commodities and the rates the returns from identical or ap- 
proximately identical loans. 

But here we strike an important difference between the two problems. 
It is much easier to decide whether two commodities at different dates 
are approximately identical than it is to decide whether two loans at 
different dates are approximately identical, though, even in the com- 
modity price problem, this difficulty is much greater than it at first 
sight seems to be. 

The brute materiality of physical objects tends to obscure the fact 
that, as economists, we are interested in only certain of their psychic 
implications. While the feeblest intelligence may grasp that the eco- 
nomic significance of a bond lies in the promise it represents and not in 
the mere piece of paper, it is not so easy to see that the economic im- 
portance of each and every economic good lies in its possibility of 
satisfying human desires and not in its mere physical presence, and that 
consequently a particular physical object may have great economic 
significance at a particular date even though its importance was negli- 
gible at an earlier date or will be so at a later date. Even if they were 
not subject to physical deterioration or change, innumerable manufac- 
tured objects would have an economic history more or less like that of 
a moustache cup,, a hoop skirt, a spinning wheel, an hour glass or a 
prairie schooner. Though the particular physical object be unused and 
therefore remain physically unchanged, its economic significance (for 
all other purposes than those of the antiquarian) dribbles away like 
water out of a leaky pot. Even if a Model T Ford of the vintage of 
1916 had been preserved in a vacuum, what would it sell for now? 
The value attached to particular economic goods changes with the in- 
troduction of new means of satisfying desires. 

The change with time in the economic significance of physical ob- 
jects is one of the chief obstacles encountered in the problem of 
attempting to compare the ‘general level’ of commodity prices at widely 
different dates. During the last twenty years there has been a great 
increase in the comfort and mechanical efficiency of the transportation 
that the automobile purchaser gets for his dollar. ‘Automobile prices’ 
are much lower than they were twenty years ago. But exactly how 
much lower ? What can one mean by ‘automobile prices’ ? What com- 
modity can we use in 1936 to compare with a Model T Ford in 1916, 
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and what can we use in 1916 to compare with any of the standard 
models of 1936? 

An automobile may present a rather extreme illustration of obsoles- 
cence, but a similar process goes on with respect to most commodities, 
and the longer the time elapsed the greater become the difficulties of 
adequate comparison. To compare the cost of living in Boston in 1938 
with its cost in 1838 may not be quite so difficult as to compare the cost 
of living in a small village in the far north of Canada with the cost of 
living in a small village in the interior of Brazil, but the sources of 
at least one of the difficulties are the same. Many of the commodities 
that are used in the one time or place are quite different from those 
used in the other time or place. While buggies, candles, spinning wheels 
and clipper ships may have been important in the economic life of 
Boston one hundred years ago their present importance in the same city 
is virtually nil. 

In Chapter II we drew attention to the fact that the relative economic 
importance of a particular type of loan may be much greater in one 
place than it is in another place at the same time, or at one time than 
it was at another time in the same place. In this respect the difficulties 
of comparing interest rates at different dates are somewhat similar to 
those to which we have just been referring in connection with com- 
modity prices. However, we must now draw the reader's attention to 
some peculiarities of promises to pay that make interest rate compari- 
sons even more difficult than commodity price comparisons. 

Though their relative economic importance may change, there are 
many commodities whose physical characteristics are practically the 
same yesterday, today and forever. A ton of pig iron in 1938 may be 
physically the same as was a ton of pig iron in 1838. Systems of grad- 
ing such commodities as wheat, corn or cotton make it possible to 
quote the prices of virtually the same physical things over long periods. 
But the problem of grading loans is quite another story. 

A loan is not a physical thing. The buyer of a bond does not buy 
even future money, he buys only a promise to make future payments. 
And that promise may become as unsubstantial as was the grin of the 
Cheshire cat after the cat itself had vanished. Earnings may disappear 
and even apparently sound collateral become valueless. The price of a 
bushel of wheat or a ton of pig iron can be determined in the open 
market without knowledge of who grew the one or mined the other, 
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but the value of a bond cannot be even estimated from an analysis of 
its terms without considering the degree of confidence that should be 
placed in the promises it contains. The question, what should middling- 
upland spot cotton sell for at the present moment on the New York 
Cotton Exchange has at least some meaning; but the question, what 
is a fair price at the present time on the New York Stock Exchange for 
a 4 per cent bond maturing in twenty years has none. To mean any- 
thing the latter question would have to tell us something about the 
‘grade’ of the 4 per cent bond. 

But the ‘grade’ of a bond is the grade of the promise it represents. 
For the yield of a bond at one date to be as legitimately comparable 
with the yield of another bond at another date as is the price of a pound 
of middling upland spot cotton at one date with the price of another 
pound of middling upland spot cotton at another date, the promise 
represented by the one bond at the one date should be the same or 
virtually the same as the promise represented by the other bond at the 
other date not merely with respect to terms 1 but also with respect to 
goodness. 

But with respect to what kind of ‘goodness’ should the promises be 
equivalent? In the first place, it clearly cannot be that essential and 
intrinsic goodness — or lack of goodness — that a determinist philoso- 
pher might say the bond possessed on the date in question but which 
would not be made apparent until the date of maturity." For, if we 
interpret ‘goodness’ in this manner, we must grade the promises of all 
bonds that, in fact, made all ‘interest’ payments and the ‘principal’ pay- 
ment on the dates called for in the bonds as perfect — exactly one hun- 
dred per cent ‘good’ — during all the time the loans were outstanding. 
But the possession of this unforeknown and unforeknowable ‘perfec- 
tion’ would be a quite fantastic reason for believing in the legitimacy 
and usefulness of comparing the yield of one such ‘perfect’ bond at one 
date with the yield of another such bond at another date. We must re- 
member that the yields of such ‘perfect’ bonds differ tremendously on 
the same dates. Though two 4 per cent bonds maturing in twenty years 
may each meet all future obligations on time, the one bond may be 
selling at the present moment on a 3^4 per cent basis and the other on 
a 6 per cent basis. 

1 For the usual Iiond, maturity and coupon rate. 

- In case of default, perhaps not even then. Cf. Aristotle, De Interpretatione, Ch. 9. 
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In grading bonds at any particular date, we are concerned with how 
good the bonds were, not with how good they turned out to be. It is, 
of course, true that, in a metaphysical sense, how good they turned out 
to be was how good they really were. But prices and yields can be 
directly affected only by forecasts of the future, never by the facts of 
the future. It is, therefore, to forecasts that we must restrict our con- 
cept of goodness. It is true that to grade bonds on any basis of how 
good they seemed to be, or even should have seemed to be, is to lean 
upon a flimsy reed. But there clearly is nothing else to do. 

Having come to this conclusion, we are faced with the question, 
should the grading be based on actual or on ideal forecasting, on how 
good the bonds seemed to be or on how good they should have seemed 
to be. At once we notice that any ‘should have seemed’ grading is 
tarred with the same stick as grading based on what the future eventu- 
ally revealed. It is almost always clear, after the event, that, though 
the future was essentially unknowable, a more shrewd and intelligent 
analysis of the facts that were available should have prevented much of 
the bad forecasting that actually occurred. 

And this difficulty cannot be overcome by arbitrarily limiting the 
range of facts upon which forecasts ‘should have’ been based. The 
essential element in any ‘should have’ system of grading must clearly 
be that no pertinent and important consideration shall be neglected. 
To assu.me, for example, that, for purposes of yield comparisons, bonds 
can be more correctly graded by some simple mathematical formula 
whose variables are all derivable from either present or past financial 
reports of the debtor corporation than they are in fact graded in the open 
market is to exhibit an optimism that is difficult if not impossible to 
defend. 

The most intelligent bond buyers are of course interested in how 
their bonds are ‘rated’ by the better statistical services, but they desire 
and obtain more information than is yielded by the symbols A A or 
B1+. Some years ago the executives of a large statistical organization, 
which had for years been publishing bond ‘ratings’, finally came to be- 
lieve so strongly in the reliability of their own ratings that they 
initiated a ‘switching’ service for bond owners. The theory upon which 
the service was based was that, if a client owned bonds that were 
selling on a definitely lower yield basis than the average yield of bonds 
of the same ‘rating’, he should sell them and ‘switch’ into bonds of the 
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same rating but selling on a higher yield basis. The 'service’ was soon 
abandoned. 

But, even if the difficulty of deciding how the bonds should have 
been graded were much less than it is, the question would still have to be 
answered, is this the kind of grading demanded by the problem ? When 
comparisons of even commodity prices at different dates are being 
made, is not the relevancy of the prices dependent on what the buyers 
and sellers thought they were exchanging rather than on what they 
actually were buying and selling? Has not the comparative ease of dis- 
covering, for so many important commodities, what actually is being 
bought and sold obscured the fact that this consideration is, after all 
and paradoxical as it may sound, in some respects of only secondary 
significance ? 

Because a seemingly normal and healthy dairy cow that had been 
sold ‘as is’ by one farmer to another for one hundred dollars died the 
following day, the price paid is not described as a price for moribund 
cattle; though, if the condition of the cow had been apparent at the 
time of sale, she should have been priced on the basis of ‘hide and 
tallow’. 3 If, before the Cripple Creek strike in Colorado, the land on 
which the mines were later located had been bought and sold as grazing 
land, no student of prices would now think of describing the early 
prices per acre as prices per acre of an extremely rich gold field. If a 
consignment of eggs were sold at a sheriff’s sale, without recourse, and 
if the buyers had understood and believed that the eggs were at least 
relatively innocuous, the price would not be describable as a price of 
‘spots and rots’ — even though that was the real status of the con- 
signment. 

Bonds vary in quality as much as do eggs ; and the history of bond 
a It is, of course, true that unless the farmer wanted the cow in order to supply his 
own family with milk, he was buying not merely a promise to provide that future 
commodity but more fundamentally a promise to provide future money income. The 
purchase of a cow could have turned out to be a poor investment not because the 
cow died but because of a fall in the price of milk. This is, however, completely 
outside the realm of ordinary commodity price history. The student of the history of 
commodity prices can and does brush such considerations aside. He presents a table 
showing dairy cattle prices at different dates without discusising whether the pur- 
chasers did or did not act wisely. He is recounting the prices of an economic good 
that is also a physical object and his definition is in terms of physical characteristics. 
His is a history of the prices of physical objects as those prices were made by 
people who believed they were buying things having such and such physical char- 
acteristics. 
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prices demonstrates conclusively that, unlike eggs, bonds are usually 
graded very incorrectly by the market — and the statisticians. Collapse 
of the credit of a corporation is seldom seen far in advance ; on the 
other hand, innumerable bonds that pay on time all coupons and the 
face of the bond are graded low throughout their existence. This is, of 
course, exactly what might be expected. As the future cannot be 
known, bonds must be graded on a probability basis and, unless they 
are of an ultra-superior quality, the information available for grading 
them on such a basis is almost always quite inadequate. 

And, though the market’s rating must be considered as of a proba- 
bility type, it undoubtedly is not arrived at by conscious mathematical 
calculations. Indeed, the attempt to make any definite and simple 
mathematical assumptions as to the elements of the probabilities in- 
volved easily leads to conclusions that run counter to what is commonly 
assumed to be fact — such conclusions, for example, as that the yields 
of low grade, high yield bonds should be expected to fluctuate less than 
the yields of high grade, low yield bonds. And the attempt to formu- 
late mathematical assumptions whose development will not lead to 
results that conflict with facts or apparent facts all too easily leads to 
obviously ad hoc hypotheses. 

The simplest of all probability hypotheses is that the probability of 
payment of each and every promised future payment is always the 
9 

same, for example. With this assumption, the price of the bond 

would, on any specified date, be 90 per cent 4 of the price on the same 
date of a bond containing an identical set of promises but rated by the 
market as 'absolutely secure’. However, unless the bonds were perpetu- 
ities, the yield of the lower grade bond would fluctuate less than the 
yield of the ‘absolutely secure’ bond. 5 

Such an assumption as that the probabilities of payment are all equal 
is, of course, quite fanciful. It assumes that the successive probabilities 

4 Less in a community that did not care for gambling and possibly more in one 
that did. 

6 The lower the yield of a particular bond the greater percentage effect on its yield 
has a specified percentage change in its price. For example, if a 4 per cent bond 
maturing in eighteen years falls five per cent in price, from 100 to 95, its yield will 
increase ten and one quarter per cent (from 4.00 per cent to 4.41 per cent) ; but if 
it falls five per cent in price, from 120 to 114, its yield will increase fifteen per cent 
(from 2.60 per cent to 2.99 per cent). 
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are completely independent of one another and that the question 
whether a particular payment will or will not be met is unrelated to 
whether the preceding payments have been met . 6 But similar strange 
conclusions result from developing much more appealing hypotheses. 

The simplest assumption having any appreciable air of reality is that 
no payment will be met unless all preceding payments have first been 
met, but that, as soon as one payment has been met, the probability that 
the next payment will be met is the same as previously had been the 
probability that the preceding payment would be met. Under this com- 
pound assumption, if the probability that the first payment will be met 
be designated p. the probability (as of the same date) that the second 
payment will be met will be p 2 , and the probability that the nth payment 
will be met will be p". In these circumstances the functional relation- 
ship between the lower grade bond and the ‘absolutely secure’ bond is 
not (unless the bonds be perpetuities) simply expressible in terms of 
prices, though it is so expressible in terms of yields. On any specified 

date the R “ ou ‘ 7 of the lower grade bond will equal — times the R of the 

P 

‘absolutely secure’ bond . 8 

,! Even ‘income’ bonds are not exceptions. The payment or non-payment of preced- 
ing coupons is at least evidence of ability or lack of ability to pay the next coupon. 

7 R = the multiplier corresponding to the yield, e.g., if the bond is on a 4 per cent 
per annum basis, R= 1.04 (per annum). Under the semi-annual convention of the 
bond tables R would, of course, equal 1.02 (per half-year) (see Ch. II). 

8 The price of the lower grade bond is obtained by discounting, not its actually 
promised interest and principal payments, but their mathematical ‘expectations’ at 
the yield of the ‘absolutely secure’ bond. The price of the ‘absolutely secure’ bond 
equals 

II I 100 

— + + — *f — 

R E- R» E» 

and the price of the lower grade bond equals 
Ip Ip-* Ip 1 ' 100 p« 

— -j- + .... + + . But it is immediately apparent that this value 

R R- R n Rn. 

for the price of the lower grade bond is the same as would be obtained by substi- 
tuting T for R in the expression for the price of the ‘absolutely secure’ bond. 

p 

1 and n are, by the hypothesis of identical promises, the same in both bonds. 

For definitions of I, n, and R see Ch. II. 

The reader should note here, in passing, that, if the lower grade bond be assumed 
to differ from the higher grade bond not in the rates at which the future promises 
are discounted but in the valuations placed on those promises (the ‘expectations’), it 
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For example if p — Jqq and if, on a particular date, the yield of the 
‘absolutely secure’ bond were 2 per cent per half year, the yield of the 
lower grade bond would be 3-1/33 per cent per half year. 9 If the yield 
of the ‘secure’ bond advanced to 4 per cent per half year, the yield of 
the lower grade bond would become 5-5/99 per cent per half year — one 
and two-thirds times instead of double its former rate of 3-1/33 per 
cent. The yield of the lower grade bond equals a constant term plus a 
constant multiple of the yield of the ‘secure’ bond (see note 9). Its 
percentage fluctuations are therefore smaller and not larger than those 
of the yield of the secure bond. 10 

It would, of course, be possible to construct hypotheses with respect 
to the market’s estimates of the probabilities of the various payments 
being met that would not be inconsistent with the requirement that 
low grade, high yield bonds should fluctuate in yield much more than 
high grade, low yield bonds. But any such hypothesis would necessarily 
be a mere mathematical curiosity. 

(Footnote 8 concluded) 

will have an essentially shorter ‘duration’, because the size of the ‘expectations’ would 
decrease as their distance in the future increased. Now we know that extent of fluc- 
tuation in yield with the passage of time is an inverse function of duration. But it 
is hard to say whether or not we have here any significant clue as to why low grade 
bonds might tend to fluctuate in yield more than high grade bonds. 

9 The R of the secure bond equals 1.02 and hence the R of the lower grade bond 

equals 1.02 X (see note 7). From this result we get 3-1/33 per cent per half 
year as the yield of the lower grade bond. 

In general, if r x represent the yield of the ‘absolutely secure’ bond and r„ the 

(1— P) r, 

yield of the lower grade bond, r„ will equal 100 + — or a constant term 

(P) P 

plus a constant multiple of the yield of the secure bond. 

10 If the yield of the lower grade (higher yield) bond is to fluctuate exactly as the 
yield of the ‘absolutely secure’ bond, in other words if R„ — 1 = k (R — 1), where 
k is greater than unity, then p, or the probability that each payment will be made if 
the preceding payment has been made, is such a function of the yields of the two 
bonds that the larger their yields the smaller is this probability of payment of the 
lower grade bond. This, of course, amounts to a fluctuation in grade 

R x 

As we have seen, p = , but, because R„ — 1 = k (R — 1) 

R 2 

R x _ 1 /k-l\ 1 

~ ' + ( I — ■ which increases and decreases as R, (or R , as 

r 2 _ k \ k / R 2 " 

r 2 — 1 — k + kR x ) does the contrary. 
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We saw in the preceding chapter that the yield of a bond was 
demonstrably an average, a complicated type of average it is true, but 
essentially an average. The assumption that the rates of discount used 
during successive future periods are identical was there proven quite 
unwarranted. Though it is for many purposes a convenient and useful 
fiction, it is always a fiction. We illustrated this fact by bringing to 
the surface the different rates for different future periods implicit 
but hidden in the yields of serial bonds, and we described and explained 
how the ‘average’ that we term the ‘yield’ of a bond tells us nothing 
about the rates of interest of which it is an average. We furthermore 
showed that there is no such custom of conscious and deliberate calcu- 
lation as would lead to any significant market pronouncement concern- 
ing the various rates assigned to the different future periods. Indeed, 
to assume the existence of any such pronouncement would be almost as 
unscientific and indefensible as to indulge in a ‘pathetic fallacy’. 

W e find ourselves, therefore, faced with a dilemma. We can be 
virtually certain that any mathematical hypothesis based on the assump- 
tion that the constituents of the yields are consciously considered would 
not give even an approximately true picture of how the grading is actu- 
ally done and the yields actually arrived at. But to shut our eyes to the 
composite nature of the yields would be quite as disastrous. 

And to top all, our hypothesis would be designed to fit not known 
facts but preconceived fancies. For, startling as it may sound, we do 
not know that lower grade bonds actually do fluctuate in yield appre- 
ciably more than do higher grade bonds. Indeed, there are strong rea- 
sons for suspecting that the excessive fluctuation in the yields of so- 
called lower grade bonds is primarily an indication of fluctuation in the 
grades assigned by the market to such bonds rather than an indication 
that violent fluctuations in yield normally accompany low, but un- 
changing, market grading . 11 

11 Sometimes, though rarely, the long term movements of the yield of a particular 
bond of not quite the highest grade are, for many years, so nearly the same as 
the long term movements of the yields of bonds of the very highest grade as to 
suggest strongly that the grade of the slightly poorer bond has been relatively stable 
throughout the period. West Shore 4’s of 2361 (Bond No. 70) is such a bond. As 
may be seen from Chart 2, the long term trends of the yields of that bond (see Line 
C of chart) from 1885 to 1930 showed no permanent drift away from the index of 
the yields of bonds of the very highest grade (Line B and Line D — which has the 
same trend as Line B). However, as may be seen from the chart, the intermediate 
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And averaging the yields presents no logical solution of the problem 
of comparing the yields of second grade bonds at widely separated 
dates. One who had not examined the data carefully and considered 
the problem critically might easily think that bond yields should, not 
merely practically but also theoretically, be much better adapted to the 
making of index numbers than are commodity prices. Surely, such an 
one might reason, bonds have a homogeneity that commodities do not 
possess. They are concerned with the satisfaction of one great and 
undifferentiated desire — the desire for money in the future, while the 
different desires that can be satisfied by different commodities are almost 
as varied and multiform as are human wants. 

Is not the difference between a high grade bond and a low grade 
bond (of approximately the same duration) like the difference between 
a high grade and a low grade sample of the same commodity rather 
than like the difference between two disparate commodities? Is it not 
the difference between high grade raw cotton and low grade raw cotton 
or between good potatoes and poor potatoes rather than the difference 
between cotton and potatoes? 

And is even a difference between two bonds that results from a 
great difference in their durations so fundamental as is the difference 
between the two commodities? Cannot the one bond be substituted for 
the other in a way that is quite impossible with the commodities ? The 
proceeds received when a short term bond matures may be reinvested ; 
and both short and long term bonds can always be sold. While an in- 
vestor is holding a bond, is not the type of good he is receiving from it 
unaffected by the length of time that the loan has still to run? 

And surely, if we were to restrict our choice of bonds to those whose 
durations were long and not too violently different, we could virtually 
eliminate the effects upon their yields of fluctuations in their grades 
by averaging the yields. Why not take a hint from students of changes 
in the general level of commodity prices? Simply select a representa- 
tive group of bonds and follow them through from month to month 
and year to year by means of some kind of averaging. 

The complete answer to this engaging but artless suggestion is that 
all the evidence indicates that the variations in the market's grading of 
individual bonds with the passage of time are of such a nature that 
(Footnote 11 concluded) 

and cyclical movements of the yields of West Shore 4’s were, during all this long 
period of forty-five years, usually less than those of bonds of the very highest grade. 
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their effects could not be eliminated by any ordinary averaging of the 
yields of the bonds. The variations in grade, at different times, of 
individual bonds in a group are not of a chance or accidental type, flut- 
tering back and forth about some constant norm but always showing 
the same relation to and distribution about that norm. Even in the 
form of averages, there is no stability to the grades. There is no ‘ con- 
stant norm'. The average and the whole distribution of grades un- 
doubtedly drift in great secular swings, immense waves, and even up 
and down with the movements of the business cycle. 

Though fluctuations in the yields of bonds that are not of ultra- 
superior quality, relatively to the yields of bonds of such quality, are 
not closely enough related to fluctuations in the earnings of the debtor 
corporations to make grading upon this basis feasible, they are defi- 
nitely and unmistakably correlated with such fluctuations. And, because 
the earnings of nearly all corporations tend to rise and fall with the 
business cycle and, in any particular industry, to move together over 
long periods of time, the grades that the market assigns to the bonds 
inevitably tend to drift as a group and to move up and down together. 
Over nearly all the period covered by the statistics of this study the 
steady secular decrease in the ‘spreads’ of the yields demonstrates un- 
mistakably that the lower grade railroad bonds were improving in 
grade as a class. When they were not doing so, they were declining in 
grade as a class. 

It is, of course, true that the lack of confidence engendered by a 
business depression tends to increase the relative demand for bonds of 
the highest grade and to decrease the relative demand for bonds of 
lower grades, and it is also true that the absolute volume of bonds of 
the highest grade declines and the absolute volume of bonds of lower 
grades increases (as those that were formerly of the highest grade 
move into lower classes). And it is further true that the distribution 
of bonds by grades could be of such a type that the pressure of bonds 
new to the grade would be an inverse function of the grade. And it is 
hard to say hozv much of the increase in the ‘spread’ of the yields of a 
group of bonds of different grades during a pronounced decline in 
general business may be the result of any such vicious combination of 
depressing factors. But we must remember that such factors cannot 
materialize and become operative unless there first occurs a change in 
grading, and that, therefore, they cannot be held accountable for more 
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than a part of the increase in ‘spread’. Chart 15 suggests strongly that 
at least their ultra long term effects are quite negligible. 

And, finally, it is perhaps worth noting that the makers of even 
commodity price index numbers do not attempt to eliminate the effects 
of variations in grade by averaging. As far as possible they quote the 
prices of identical grades from year to year, and when changes in 
grade become necessary they adjust for them. 

Ordinary index numbers of the yields of second grade bonds are to 
a greater or less extent like index numbers of stock prices, and such 
index numbers are, in one respect, almost sui generis. At least over 
long periods of time their chief interest lies in the picture they give of 
changes in the nature of the things whose prices are quoted. When the 
price of aluminum falls from a large number of dollars per pound to a 
small number of cents no one suggests that the figures indicate that 
aluminum was in the early days a distinctly different metal from what 
it was later. But a long-continued and pronounced rise in the price of 
the common stock of an aluminum producing corporation would usu- 
ally 12 be accepted as proof that the market believed that the earning 
power of the corporation had increased — in other words, that there 
had been a change in the nature of the thing that was being bought 
and sold. 18 

This consideration does not, of course, even suggest that the econo- 
mist should be uninterested in the movements of the prices and yields 
of second grade bonds — any more than that he should be uninterested 
in the movements of stock prices. But it does suggest in the strongest 
possible manner that he should consider carefully the meaning of such 
movements and realize the inherent difficulties of deducing conclusions 
concerning the movements of ‘interest rates’ from such material. The 
economic consequences of a collapse in the second grade bond market 
may be just as serious if it is primarily caused by fears of declining 
earnings as it would be if it were primarily caused by a rise in the 
‘preference for present over future goods’. And long term trends in 
the quality of second grade bonds may be quite as interesting as long 

12 In the absence o£ some important technical factor such as a radical change in the 
capitalization of the corporation. 

13 Of course some of the rise of a stock or second grade bond may result from a 
decline in the rate at which expected future dividends or interest payments are dis- 
counted. The presence of such an influence would usually be shown by a fall in the 
yields of long term bonds of the very highest grade. 
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term trends in interest rates as exemplified in the yields of bonds of 
the highest grade, but it is highly desirable not to confuse the two. 

However, if for no other reason than that the problem is presented 
in a simpler form, the student of interest rates will tend to be pri- 
marily concerned with the yields of the very highest grade bonds rather 
than with the yields of those of lower grade. The difficulty of measuring 
the market’s estimate of the former is distinctly less than of the latter. 
Though their yields may not properly be described as ‘pure interest’ — 
whatever that may be — there are strong reasons for believing that 
the estimates of their ‘probability of payment’ undergo no such radical 
changes as occur with bonds of lower grade. Though individual bonds 
that have been given the highest possible rating by both the market 
and the financial statisticians may within a few years fail to pay interest, 
no such serious variation in grade is found in the market’s rating of 
AAA or A 1-|— bonds as such. Though it may not be the same nominal 
bond, there is always the possibility of using at the later date some 
bond that the market will apparently be rating the same or nearly the 
same as it rated the earlier bond. This, as we have already seen, is not 
true of lower grade bonds. 

Bonds of the highest grade are bonds than which there are none 
better. To a very large extent, the market itself tells us which they are. 
They are, in general, those bonds that have the lowest yields. Yet an 
index number using each month the yield of the particular bond show- 
ing the lowest average yield during that month is not satisfactory, for 
the movements of the prices and yields of individual bonds of even the 
highest grade are often influenced by other factors than those affecting 
such bonds in general. For example, if the market for a particular bond 
is ‘thin’, relatively small purchases by a trustee or other insistent pur- 
chaser may run the price up beyond what it normally would be. Or 
again, rumors that the holders of a small 3 per cent issue selling for 85 
may be offered par to clear the decks for a reorganization could easily 
raise the price to a point at which the yield of the bond would have no 
general economic significance. In Chapter IV we discuss at some 
length the problem of deciding what is the most representative yield 
for the very highest grade of bonds in view of the fact that it is inad- 
visable to trust entirely to the yield of the individual bond having the 
lowest yield. 

Although confining one’s consideration to bonds of the highest grade 
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may eliminate most of the difficulties encountered when the attempt is 
made to use lower grades, it does not remove them all. Rates depend 
not only on the security or reliability of the promise but also on what is 
promised. Time is of the essence of the interest problem and we saw 
in Chapter II that the rates imputable to different intervals of future 
time are almost never the same. Because of this fact the yields of long 
and short term bonds of even the highest grade would seldom even 
theoretically be the same. 

And, because all bonds except perpetuities change their ‘durations' 
with the passage of time, mere averaging of the yields of the same 
nominal bonds is open to the same criticism that could be levelled against 
comparing cattle prices on appreciably different dates by comparing the 
prices of identical cattle on the appreciably different dates. The age 
distribution of the cattle should be the same on the two dates but, as 
they are the same cattle, this cannot be true. If they are now each four 
and a half years old, a comparison with four years previous would give 
a result entirely different from what it would if they were now all ten 
or twelve years old. When we compare the prices of cattle at two dif- 
ferent dates we do not take the prices of the same cattle. We take the 
prices of cattle that are not merely approximately the same grade but 
also of comparable ages. Even bonds of the highest grade are not exempt 
from this influence. If their maturities be at all close, they change ap- 
preciably in ‘duration’ with the passage of even a short period of time 
and this change affects definitely the essential nature of the loan. 

From a strictly theoretical standpoint, it would seem necessary to 
find, for each date, bonds of the same coupon rate and maturity. How- 
ever, the practical investigator will remember that rates depend on 
‘duration’, rather than on ‘years to maturity’, and that, if the ‘duration’ 
of a bond is not too short, increases or decreases of a few years in the 
‘time to maturity’ affect the yield only negligibly. And, of course, yields 
could (at least theoretically) be corrected by a statistically-derived equa- 
tion relating yield to duration . 14 

14 Practically, any such correction is dangerous. Because bonds whose quotations 
are usable for any particular dates are relatively few, and the scatter of their yields 
and durations is very considerable, it is difficult to discover whether the em- 
pirical (as opposed to logical) relationship between yields and durations is even 
of the same kind at different dates. Moreover, even if it were always the same 
and even if we knew exactly what it was, the wideness of the scatter of the data 
from which it was derived would introduce a high degree of probable error into 
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After security and duration, the theoretically next most interesting- 
factor influencing the yield of bonds is taxation. A strong case can, 
of course, be made for considering the return from tax-free invest- 
ments as theoretically a purer index of the 'preference for present over 
future goods than is the return from taxed investments. Both types 
merit study. But they must not be confused or mixed. Under a gradu- 
ated income tax law, it is impossible to express one as a function of the 
other without introducing a third variable. And, if the tax-exemption 
is only partial, as is usual, the complications of use and comparison are 
still further increased. With the introduction of the income tax into 
American finance, the whole status of such bonds of course completely 
changed. 

A minor practical difficulty encountered by the economic historian 
who attempts to use the yields of tax-exempt or partly tax-exempt bonds 
is that, aside from Federal bonds and a very few municipal and state 
bonds, the markets have usually been relatively poor, and quotations 
(because sales were largely ‘over the counter’) less easy to obtain and 
less reliable than quotations for bonds of the larger corporations. In the 
earlier period covered by this study it was often impossible to identify 
state or municipal bonds from the printed titles in the price sheets. For 
example, for a number of years there were quotations on the Philadelphia 
Stock Exchange for ‘Penna. 6’s’, but for most of the period we were 
unable to discover what particular bonds were being quoted, there being 
at all times different 6’s of various maturities outstanding. Finally, the 
reader must remember that a tax-exempt municipal bond is not neces- 
sarily of higher grade than a corporation bond because it sells on a 
lower yield basis. Its ‘probability of payment’ may be very definitely less. 

Other factors affecting the yields of bonds are theoretically less in- 
triguing though many are of great practical importance. But their nature 
is such that their influence can seldom be allowed for. 

Changes in yield resulting from changes in the relative importance 
of a particular bond in the general economy because of changes in its 
markets or marketability are practically impossible to measure or over- 

(Footnote 14 concluded) 

the statistically-determined constants. The artificiality of the resulting theoretical 
yields would offset any possible increase in their homogeneity. 

However, the statistical questions involve interesting problems in multiple cor- 
relation and someone may at some time care to follow them further than we have 
attempted to do. 
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come. Indefiniteness in the promise itself, such as exists in callable 
bonds and in bonds payable in two or more currencies at the option of 
the holder, may under some circumstances not be important ; but when 
it is, it is extremely difficult to correct for, and attempts to do so seem 
undesirable if bonds with less ambiguous promises are readily available. 
Convertible bonds and bonds carrying special privileges of any kind, 
such as ‘circulation’ privileges, present similar difficulties. The promise 
to make future money payments is only one of the elements determining 
their prices and yields. They are mongrels and it is next to impossible 
to measure the degree of their contamination. 

Changes in markets and marketability may have appreciable effects 
on the yield of a bond. Paradoxical as it may sound, a case may be 
made for the contention that, if the yield of a bond is to represent a 
simon-pure long-term interest rate, the bond must have no market what- 
soever. The purchaser must buy it because he is willing to exchange 
present money for certain specified future money payments. If the 
yield is to be an index of his preference for present over future money 
he must buy the bond because it promises to pay him certain sums of 
future money on the dates specified in the bond. If he buys $100,000 
worth of United States Treasury 3’s of 1951 with the intention of 
selling them in five or six months, because he wishes to make a short 
term investment and calculates that he can obtain a satisfactory re- 
turn by the transaction, his personal valuation of the promises con- 
tained in those bonds probably affects little if at all the price he is 
willing to pay for them. He may own a profitable business and feel 
certain that, if he is to continue in business, he will, in a few months, 
need the $100,000 — or whatever he may sell the bonds for. Under 
such circumstances, he might be unwilling to pay more than thirty or 
forty thousand dollars for the bonds, if he knew that he could not 
hypothecate or sell them. The fact that he actually pays par or more 
has little or no relation to any personal valuation of the promises con- 
tained in the bonds. The bonds do not mature for 15 years and the 
only personal comparison that he makes between present and future 
money is a six-month comparison — nothing more. 

Though a corporation may sell a long term bond under conditions 
that make it illegal for the corporation to retire the issue before ma- 
turity, or even to buy individual bonds in the open market, few pur- 
chasers — especially if they are individuals or ‘natural persons’ and not 
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corporations — would be likely to advance present money if the only 
good they could obtain in return was the privilege of receiving the 
interest payments and the principal payment when it became due. Nat- 
ural persons seldom give to the buying of a bond the same kind of 
consideration that they give to the purchase of an annuity. The price 
they pay for the annuity is a real measure of the personal importance 
that they attach to the promised future payments. They seldom buy 
long term bonds in any such frame of mind. The marketability of a 
bond is one of the essential factors that determine its price and yield. 

Legal restrictions and even mere ' custom powerfully affect the 
markets. As soon as a bond gains entrance to the ‘legal’ group in which 
trustees may invest, its price rises. And customs change. Forty years 
ago the prejudice against ‘industrial’ bonds was wide spread. The recent 
collapse of both ‘guaranteed’ and other real estate mortgages may affect 
all real estate loans, good, bad and indifferent, for some years to come. 

Indefiniteness in the promise itself is sometimes so disturbing as 
to preclude all possibilities of using yield comparisons as indications of 
interest rate movements. Though callable bonds may, when selling- 
much below their call price, be apparently unaffected by this element 
of uncertainty, as they approach that price their yields often begin to 
lose all significance. If there is any strong feeling in the market 
that they may actually be called, the yield becomes more or less that 
of a short term loan whose maturity is the callable date. In any case 
the yield is affected by a factor that can be neither measured nor cor- 
rected for except by comparison with another bond that seems strictly 
the same in all respects save the callable feature. But why, under such 
circumstances, use the callable bond at all? 

Another illustration of indefiniteness in the promise is seen in bonds 
that are payable in whichever of several currencies the holder may 
choose to demand. Though such a clause may have little or no effect 
on the yields in times when all the currencies referred to in the inden- 
ture are rigidly bound together by some such tie as gold convertibility, 
in times of disturbance and chaos in the foreign exchanges its effect 
on the prices of the bonds may be so pronounced as to make the yield 
in any particular currency quite misleading if considered as an interest 
rate. 

As we have already said, bonds granting valuable rights and privi- 
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leges unrelated to the promise to make future money payments are, 
for the student of interest rates, mere mongrels. The yields of United 
States ‘circulation’ bonds were not, in the years before the Federal 
Reserve system, interest rates in any simple and direct sense of the 
term. Convertible bonds selling anywhere near their conversion price 
act as stocks and not as bonds. 

Most of these difficulties are, of course, of greater theoretical than 
practical importance. When attempting to make really significant com- 
parisons of bond yields at different dates, we can easily refuse to con- 
sider mongrel bonds whose prices are affected by other factors than 
their promises to pay money. We do not need to use convertible bonds. 
Bonds containing indefinite or uncertain promises can likewise be 
eliminated. We do not need to use callable bonds — certainly not when 
their price is anywhere near the call price. The problem of taxable or 
non-taxable bonds can be solved by deciding how we wish to define 
yield. When the decision is made, we do not need to mix the two types. 
Much can be done to obtain bonds whose marketability does not undergo > 
any violent change during the period in which the bonds are used. 

Of course, the accuracy of interest rate or bond yield comparisons 
becomes more and more open to question as the difference in time in- 
creases. This is true, even if all possible adjustments are made for 
changing grade, etc. The yield statistics presented in this volume 
cover seventy-nine years, and it cannot be denied that it would be ex- 
tremely difficult to describe the characteristics of a bond of the year 
1890, let alone 1857, that would be strictly comparable with any par- 
ticular bond at the present time. If the credit of the borrowing cor- 
poration or municipality is such that its bonds are today generally con- 
sidered ‘absolutely’ safe in any but a metaphysical sense, the problem 
would seem easier. But we must remember that, in 1890 or 1857, bonds 
of this class may have been relatively more or less scarce, in view of the 
demand for them, than they are now. The yields of even United States 
government bonds have, at various times, been unmistakably affected 
by changes in the volume outstanding. This can only very partially be 
accounted for by any change in the degree of ‘security’. An increase or 
decrease in the relative volume of even the highest grade bonds out- 
standing will, in the absence of artificial influences, inevitably affect 
their yield. Though a technically correct comparison might be made, 
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the significance of their yields would be different at different dates . 15 

Over both short and long periods it is easier to obtain an accurate 
measure of changes in the average yield of the highest grade bonds 
than it is to obtain an accurate measure of changes in the yield of bonds 
of any lower grade. The primary reason for this is that we can give at 
least a rough and ready answer to what we mean by the best bonds. 
As soon as we leave the relatively secure ground that they are bonds than 
which there are none better, and that, in general, they are the bonds that 
have the lowest yields, and discuss bonds of any lower grade we are 
faced with the problem of defining their grade. The second reason is 
that the best bonds do not change grade in any such free and easy 
manner as do other bonds. Their yields are but little affected by the 
changing fortunes of individual corporations or even by the changing- 
fortunes of an industry as a whole. 

If the earnings of a corporation cover the interest charges on a bond 
thirty times, the market takes little or no notice of a change in condi- 
tions such that the charges are covered only twenty times. On the other 
hand, a change from one and a half times to once only will probably 
be considered extremely serious. The yield may rise violently. The lower 
the grade of a bond the more it tends to act like a common stock. It 
comes to be significantly affected not only by interest rate factors but also 
by potential earnings. Whether the yields of the highest grade bonds 
are, at any particular time, of more or less economic importance than the 
yields of bonds of some specific lower grade, their meaning is simpler 
and their values are easier to obtain. 

Until the World War there was a ra f her pronounced tendency for 
the movements of the yields of the highest grade bonds in the different 
financial centers of the world to become more and more alike. However, 
this similarity was almost non-existent in the earliest period covered 
by our statistical studies and was only irregularly noticeable after the 
disturbances to the various monetary bases that came during the War. 
The interest rates and bond yields presented in this volume are all 
from the eastern financial centers of the United States, indeed, chiefly 
from New York City. 

For the study of long term as opposed to short term rates, primary 

15 Comparisons of recent and early figures for even call money rates or commercial 
paper rates are properly subject to considerable questioning. There seems little doubt 
that the security of each of these classes of loans was much less in the earlier period, 
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reliance has been, aside from the last few years, placed on the yields of 
American railroad bonds. Index numbers based on the yields of munic- 
ipal bonds or bonds of corporations other than railroads have been 
introduced only for the sake of checks and comparisons. Such a pro- 
cedure may seem to need some defense. The reader, especially if he is 
not ail American, may wonder why, if we were primarily interested in 
the highest grade bonds, we did not use United States government 
bonds. The sufficient reason is that, during most of the period covered 
by this study, their yields were seriously affected by their circulation 
privileges. The bonds were intimately tied up with the whole structure 
of the national banking system. American ‘National Banks’ were al- 
lowed to issue ‘National Bank Notes’ based on United States govern- 
ment bonds that they had deposited with the Comptroller of the 
Currency. Consequently the bonds were bought for two reasons : first, 
because of the interest they paid ; second because they could be used as 
collateral for the issuance of currency. The yields were naturally much 
lower than if the bonds had been valued for their interest payments 
alone. 

It might be thought that, since the formation of the Federal Reserve 
system, the yields of Liberty and Treasury Bonds could be considered 
an adequate index of long time interest rates in the United States. 
However, it must not be forgotten that they also carry special banking 
privileges, such as eligibility for use as collateral with the Federal Re- 
serve banks at par. Finally, the investigator who might consider using 
them is faced with the practical difficulty that the yields of most of them 
are ambiguous. The maturity dates are not fixed. They are callable bonds. 

We have used index numbers based on the yield of New England 
municipal bonds as a check on the results obtained from the railroad 
bonds. We did not consider using such indexes as a substitute for the 
railroad indexes. The market for municipal bonds has never been such 
a highly developed market as that for railroad bonds. The accuracy 
and adequacy of the quotations on which our index of the yields of 
New England municipals is based are not to be compared with the ac- 
curacy and adequacy of the railroad quotations. Available quotations 
were neither very good nor very numerous. Moreover, the fact that 
the holder of municipal bonds has always had certain tax exemptions, 
which were sometimes more and sometimes less valuable, made such 
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bonds poor material for our purposes. We dropped them entirely as 
soon as the Federal Income Tax Law began to function. 

We were faced with the necessity of using bonds from one or more 
industries. We discovered that if bonds are to be used from more than 
one industry, each industry should be used by itself for a reasonably 
long- period. Switching back and forth or using even the best bonds of 
two or more industries at the same time may easily lead to undesirable 
statistical results. Rather than to switch from one to another, it would 
seem better to use bonds from different industries independently, con- 
struct an index from each industry and attempt to arrive at conclusions 
by comparing the indexes. 

When the decision to use only one industry had finally been made, 
the railroad industry was the inevitable choice. There was no other 
industry whose securities were of comparable importance in January 
1857, the date we knew we could reach by using railroad bonds. Until 
many years after 1857 good public utility bonds were scarce. Until very 
recently, the bonds of no other industry have had the high credit rating 
of railroad bonds. Even in the recent collapse of railroad credit, rail- 
road bonds of the very highest grade sold on a lower yield basis than 
any other corporation bonds. We constructed some very helpful index 
numbers based on the yields of public utility bonds in recent years. But, 
during most of the period studied, not only were such bonds few in 
number and mostly of rather low grade but also they were seriously 
affected by ambiguity of yield. Most of them had callable or convertible 
f eatures, or both. 

Accurate daily quotations for the prices of railroad bonds on the 
New York Stock Exchange are available back to January 1, 1857. We 
were unable to find any official sheets before that date. We did not at- 
tempt to carry the study further back by using quotations front news- 
papers. Entirely aside from the fact that newspaper quotations were, 
in the early days, not nearly so accurate as those contained in the official 
sheets, it did not seem worth while to attempt to go further back than 
1857. January 1857 carries the series into the period that preceded the 
panic of 1857. Only a few years earlier the railroads were in their mere 
infancy and price quotations were very scarce and the yields unmistak- 
ably but irregular representatives of interest rates. Even for the year 
1857 we found only thirteen bonds that could be used. Moreover, the 
scatter of the yields was very great. The best bond we used in January 
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1857 had a yield of 6.27 per cent while the worst bond we used had a 
yield of 9.84 per cent. It is apparent that, in order to get even thirteen 
bonds in 1857, we had to include some decidedly questionable ones. 10 

The original sources from which we calculated the yields for the 
individual bonds were in all instances price quotations, never yield 
quotations. Almost all the bonds were listed on the New York Stock 
Exchange, a very few being obtained from the Philadelphia, Boston 
or Baltimore Exchanges. No ‘over the counter’ quotations were used. 17 
For those bonds that were listed on the New York Stock Exchange we 
obtained quotations for the period January 1857 to December 1877 
from the New York Stock Exchange official sheets referred to above. 
From January 1878 to the present time our primary source for quota- 
tion for bonds listed on the New York Stock Exchange was the 
files of the Commercial and Financial Chronicle , and the Financial 
Review 18 published by the same journal. In many instances, mathemati- 
cal calculations that were made on the yields suggested that certain 
price quotations were wrong. Wherever such a suggestion occurred 
other sources than the Commercial and Financial Chronicle were used 
as checks. 

In the very earliest period we felt compelled to use almost every rail- 
road bond for which we could obtain continuous or nearly continuous 
quotations (unless the movements of its yield were unmistakably er- 
ratic and violently different from the movements of the average of the 
group), but in the period after the first few years, we chose the bonds 
with considerable care. In the first place, we discarded all bonds whose 
yields were so high as to indicate that their credit was decidedly poor. 
We knew that their prices would move more like stock prices than we 
desired. We were studying interest rates. When the movements of the 
yield of a bond showed any great irregularity, we investigated what was 
happening to the road and in the market at that time. Usually we 
1,1 But the reader must not assume that we present an average of the yields of these 
bonds as picturing anything more than the condition of the industry. How these 
yields were used to obtain the yields of hypothetical bonds of superlative grade is 
discussed in the next chapter. 

17 Only in constructing the indexes of the yields of New England municipal bonds 
did we use ‘over the counter quotations. 

18 The Financial Review was not used before 1878, because the prices that it quoted 
were ‘bid’ prices on Friday of each week. All the prices for railroad bonds used in 
this book are actual sale prices. Bonds listed on the Philadelphia, Baltimore and Bos- 
ton Exchanges were obtained from various sources, official sheets, magazines, etc. 
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found some outside influence that made the bond undesirable. After 
a large number of such investigations, we discarded bonds without in- 
vestigation, when the movement of their yields was so violently erratic 
as to warrant the assumption that an investigation if made would dis- 
close some good reason for elimination . 19 

Few bonds with callable or convertible features were used. The de- 
cision whether such a bond could be used was based on two considera- 
tions. First, we checked its action with the action of a tentative general 
index to see whether the callable or convertible features seemed to have 
any discoverable effect on its yield. Second, we attempted to decide 
logically whether the bond would or would not, in the near future, be 
influenced by either the callable or convertible feature. In case of doubt 
the bond was not used . 20 

As far as possible we used only bonds having fairly continuous price 
quotations. We considered the absence of quotations for two or more 
months in succession much more serious than their non-availability for 
the same number of months not in succession. Interpolations were 
made on the assumption that the movements of the logarithms of the 
yields of the particular bond in the interpolation period were the same 

10 Had the technique described in Chapter IV been developed before we began our 
study, instead of as we progressed, we undoubtedly would have been much less par- 
ticular about what bonds we included. 

-° Whether a bond will or will not be called depends upon its yield to maturity at 
the call price on the call date. If the particular corporation or government can borrow 
at the call date (and pay expenses of floating the issue) at a lower rate than the yield 
of the bond to maturity at the call price and on the call date, the bond will be called, 
otherwise it will not. 

For example, if a 6 per cent railroad bond, having forty years to run, is selling 
for $114 (to yield 5.17 per cent to maturity), but is callable thirty years from now 
at $112, there might be no good reason for assuming that it would be called — in spite 
of the fact that it is not only selling above par but also above the call price. On the 
call date at a price of $112, with ten years to run, the yield would be 4.50 per cent. 
It might easily happen that this particular railroad would not call the bond because it 
could not save money by so doing. 

There is one serious exception to the above statements. Sometimes the yield to 
maturity on the call date and at the call price is a relatively unimportant element in 
deciding whether the bond will or will not be called. Suppose a bond maturing twenty 
years from now were callable in ten years at a price that would give a yield of only 
2 per cent from the call date to maturity. Such a bond might be called if it were 
necessary to get that particular bond out of the way to clear the decks for some con- 
solidation or reorganization. Even rumors of such consolidations or reorganizations 
will powerfully affect the price (and hence the yield) of a bond. However, such cases 
are rare. We discarded only two bonds on this account. 
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as the movements of the logarithms of the general index, pins or minus 
a straight-line trend. 21 An examination of Appendix A, Table 3 will 
show that interpolations are not numerous. Only in seven years were 
they in excess of ten per cent of the total number of individual yields. 
The largest percentage of interpolations (13.63) occurs in the thirteen- 
month period January 1898 to January 1899. After 1919 almost no 
interpolations were necessary. 

With very few exceptions, no bond was selected unless it could be 
used in the index numbers for at least six years without coming closer 
than ten years to maturity. Since 1909 no bond was kept in the indexes 
after it had less than fourteen years to maturity. The inclusion of 
relatively short term bonds in the earlier period was unavoidable. There 
were not enough longer term bonds available at that time. 

No attempt was made to attain a geographical distribution of the rail- 
roads whose bonds were used. We are concerned with interest rates, not 
with changing economic conditions in various parts of the United States. 
It was considered more important to know that the bonds were being 
bought and sold in the same market than to know the geographical 
location of the property. Even Canadian railroad bonds were used if 
they were actively traded in on the New York Stock Exchange. 

Because we were primarily concerned with interest rates rather than 


21 The actual arithmetic of the procedure was as follows: suppose the yield of a 
bond was lacking for June and that in the particular 13 months under discussion 27 
bonds were used. Now suppose that we had the yields of 25 bonds for May, June 
and July. From these 25 bonds index numbers of yields for the three months would 
be constructed. The difference between the logarithm of the yield of the particular 
bond in May and the logarithm of the yield of the index in May would then be 
found. Similarly the difference between the logarithm of the yield of the particular 
bond in July and the logarithm of the yield of the index in July would be found. If 
the logarithm of the yield of the particular bond in May, minus the logarithm of 
the yield of the index number in May be represented by x, and the logarithm of the 
yield of the particular bond in July, minus the logarithm of the index in July be 
represented by y, then to the logarithm of the index number in June is added 

. The anti-logarithm of the result is then taken as the yield of the particular 


bond in June. 

After the first index had been constructed some new bonds were introduced. How- 
ever, the existing interpolations were not then recalculated, since it was apparent 
that so little difference would be made that recalculation would not be worth while. 
The interpolated yields are therefore not always exactly what they would have been 
had they been based on the final index number. The effects of this technical incon- 
sistency are, of course, negligible. 
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with mere security prices, we did not hesitate to use two or more bonds 
of the same road. Indeed, we sometimes used two bonds of the same 
road and secured by the same mortgage, but of different issues, where 
the only difference was in the coupon rates. The reader must remember 
that even if two bonds are of the same road, have identical maturity, 
security, etc., if they are not identically the same bonds, they commonly 
show a considerable degree of variation in their minor erratic fluctua- 
tions. Arbitrage in bonds does not entirely eliminate such differences. 
If an individual has a block of bonds which he desires to sell and places 
them on the market in rather rapid succession, his selling will depress 
the price of that particular bond without necessarily affecting to a cor- 
responding degree the price of another bond, though it be of the same 
road and have the same maturity and an almost identical position in 
the capital structure. 

The prices from which yields were calculated were arithmetic aver- 
ages of the high and low prices for each bond for each month. It would 
have been impossible within the time at our disposal to have calculated 
monthly averages from daily quotations — and few of the bonds were 
sold every day in the month. The average monthly price obtained 
from a high and a low was assumed to be the price of the bond at the 
middle of the month. The yields were first calculated from ordinary 
bond tables and then checked with a Johnson and Darville bond yield 
chart. 22 In Appendix A, Table 1 is given a description of each bond 
used; in Appendix A, Table 2 are given the monthly high and low 
prices of each bond used from January 1857 to January 1879 inclusive. 
The latter table was introduced for this particular period to facilitate 
the work of future students of the subject. We felt that some investi- 
gators might be interested in checking up the relations of the price of 
greenbacks in gold to the movements of these bonds during this period 
and for that purpose might be interested not only in yields but also 
in prices. The table is not continued beyond January 1879. In the 
succeeding gold period the reader is likely to be satisfied with ‘yields’. 
Moreover, while it is difficult to obtain some of these prices of the 
earlier period, it is relatively easy to obtain the prices of the later period. 
22 The use of this nomograph makes arithmetic interpolation between yields and be- 
tween dates unnecessary. The possible error in reading is seldom more than one 
one-hundredth of one per cent. The chart was patented in 1922 by its inventors 
and is sold by Prentice-Hall Inc., New York City. It is described, with illustrations, 
in Justin H. Moore’s Handbook of Financial Mathematics , pp. 501-5. 
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They are nearly all contained in the files of the Commercial and Finan- 
cial Chronicle. In Appendix A, Table 3 is presented the yield of each 
individual bond monthly from January 1857 to January 1936, inclu- 
sive. Appendix A, Chart 29 shows the period during which each in- 
dividual bond was used in the construction of index numbers. 

Having selected the bonds and calculated their yields we proceeded 
to consider the construction of index numbers." 3 The first problem that 
now presented itself was that of adjusting the yields in order to equalize 
the maturities — or better perhaps say to equalize the ‘durations’. As 
our problem was the measurement of long time interest rates, it seemed 
desirable to define the term ‘long. If we defined ‘long’ as 15 or any 
other specific number of years’ ‘duration’, we were immediately faced 
with the fact that, in any particular year, perhaps none of our bonds had 
a duration of exactly 15 years. Moreover, even if each of their dura- 
tions were exactly 15 years, with each succeeding year those durations 
would decrease. 

We asked ourselves, would it not be possible from the actual yields 
of bonds with various durations to calculate what the probable yield 
would have been if each bond had had at all times the same duration — 
say 15 years. We puzzled over this problem for some time. In some 
periods we found a quite perceptible degree of correlation between yield 
and duration. In general when short term rates such as those for call 
money, time money and commercial paper were high, the bonds with 
shorter durations tended to show the higher yields, and vice versa, 
when short term rates were low, the bonds with shorter durations 
tended to show the lower yields — though in almost all cases there were 
some evidences of ‘lag’. However, the scatter was always extremely 
great and the correlation always small. The bonds differed not only 
in duration but also in grade. The regression was unmistakably non- 
linear though the curvature was, of course, distinctly less than if 
maturity had been used instead of ‘duration’. We experimented with 
various functions of the yields ; and with partial regression, attempting 
to introduce the element of security into the problem by assuming it to 
be measurable in terms of the yields themselves. But the scatter invariably 
23 Index numbers intended to show the course of long term interest rates must be 
based on yields and not on prices, A 4 per cent bond selling on a 5 per cent basis will 
increase in price from year to year if it remains on a 5 per cent basis. Similarly a 6 
per cent bond selling on a 5 per cent basis will decrease in price from year to year. 
Neither price movement would have any simple relation to the interest rate problem. 
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remained so large as to make any equation derived from the data unmis- 
takably worthless. We finally gave, up all attempts to correct for ‘dura- 
tion’. The adjusted yields always seemed to smack too strongly of 
unreality. 

We must admit that consequently a disturbing element, for which we 
have not corrected, remains in all our results. Moreover, as both the 
average maturity and the average duration of the bonds we used were 
shorter in the earlier than in the later period, the index numbers nat- 
urally refer in the earlier period to shorter term interest rates than 
they do in the later period. 

In constructing any index number of railroad bond yields for such 
a long period as from 1857 to 1936 it naturally is impossible to carry 
the same bonds through the index. The bonds mature and disappear 
and, if they are being used to measure long term interest rates, they 
must be discarded years before they mature. This condition naturally 
necessitated many substitutions in the index. Such substitutions were 
always made in a January. The resulting index number is therefore a 
‘chain’ index number, made up of 79 separate pieces, each extending 
over 13 months. The direct comparisons are always from one January 
to the second January, from the second January to the third, and so 
on, the intervening months falling into their respective places. In other 
words, there is always a group of bonds that is unchanged from one 
January to the next, making possible a comparison from that January 
to the next with an identical group of bonds. The 79 separate index 
numbers, each covering 13 months, were chained together in the fol- 
lowing manner : If the January 1924 average obtained from the yields 
of the group of bonds used in the 13 months, January 1924 to January 
1925, was eleven-tenths of the January 1924 average obtained from the 
yields of the group of bonds used in the 13 months, January 1923 to 
January 1924, it would be multiplied by ten-elevenths. If the adjust- 
ment were being made backwards the second January average would 
be multiplied by eleven-tenths. 

As the bonds used in the index number are changed, comparisons of 
distant dates might be thought to become more and more dangerous. 
On the other hand, we must remember that railroad bonds constitute 
a relatively homogeneous group. The introduction of even an entirely 
new group of bonds each January would not necessarily lead to bad 
results. We seldom changed any large percentage of the bonds in any 
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one January. Both the number dropped and the number introduced 
were usually small, but this is probably not very important. Perhaps 
as many dangers are connected with keeping the same bonds through- 
out as arise from changing them. We must remember that there is no 
particular magic in continuing to quote the price of ‘the cow with the 
crumpled horn’ until she becomes a museum piece. 

No ‘weighting’ was used in the construction of any of the various 
index numbers . 24 Each yield has a weight of one. It did not seem advis- 
able to attempt to assign other than equal weights to the individual 
yields. While it would be possible to construct a set of arbitrary weights 
based on the number of bonds outstanding, the number traded in, or 
other similar criteria, it is questionable whether there would be much 
value in any such procedure. Weighting by number of shares outstanding 
would seem highly reasonable if we were constructing an index number 
of stock prices. And weighting by number of bonds outstanding might 
be defended in the construction of an index of bond yields that was 
designed not to exhibit the course of interest rates but rather the 
fortunes of the borrowing corporations and of the investing public. It 
would seem a distinctly arbitrary and erratic system of weighting were 
we concerned primarily with interest rates. On the other hand, if we 
use number of bonds traded in as a basis for a set of weights, we shall 
find ourselves weighting an issue less and less heavily as it becomes 
seasoned. The heaviest trading occurs immediately after a bond is 
issued. Some of the best bonds become more and more inactive, until 
finally they cannot be used at all because months elapse without a single 
sale. If, however, anything happens to shake the confidence of the in- 
vesting public in an issuing corporation, its bonds come out of safe 
deposit boxes and the volume of trading immediately increases. 

As our index numbers are — from the nature of the data — necessarily 
‘chain’ numbers, it is extremely important that no type of averaging 
used shall involve any mathematical ‘drift’. We present index numbers 
based on geometric and arithmetic averaging, but the averages are 
averages of the yields themselves. They are not averages of ‘relatives’. 
Not merely the geometric but also the arithmetic averages are therefore 
free from mathematical drift. 

2-1 Except the implicit weighting in the illustrations of the results of constructing 
chain index numbers from January to January from averages of relative prices with 
either the earlier or the later January as ‘base*. 
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There are drifts in the averages, to be sure, but they are not mathe- 
matical drifts. They are economic drifts. They are caused by secular 
and cyclical changes in the grades of the bonds. Because their outlook 
is more seriously affected by fluctuations in earnings, lower grade bonds 
of course change in grade more violently than do bonds of better grade. 
This explains why the geometric and arithmetic averages show long 
time tendencies to drift together or drift apart. From 1857 to- 1872 and 
from 1920 to 1930, and indeed in general from 1857 to 1930, indexes 
based on arithmetic averaging and indexes based on geometric averaging 
drift together as we move forward in time. During other periods, such 
as 1911 to 1920 and 1930 to 1932, they move more or less sharply apart. 

But the drift is an economic drift. So long as an industry as a whole 
is, either because of general business conditions or because of conditions 
peculiar to the industry, in a period of health and growth, the spread 
between the yields of any two bonds, one low grade and one high grade, 
will tend to decrease. Similarly, the ‘scatter’ of the yields of a group of 
bonds of various grades will tend to decrease and hence the arithmetic 
and geometric averages of the yields will tend to approach each other. 
If the industry enters upon a period of declining business and profits, 
the scatter of the yields and hence the spread between the arithmetic 
and geometric averages will tend to increase. 

But this drifting together and apart of the arithmetic and geometric 
index numbers is of greater theoretical than practical importance. For 
all practical purposes (as may be seen from Appendix A, Table 4) the 
two index numbers move together. But there is a drift in both which is 
of great importance. In January 1925 the figure for the geometric index 
(4.774 per cent) and the figure for the arithmetic index (4.776 per cent) 
are respectively the actual geometric average and the actual arithmetic 
average of all the bonds used in that month. However, the chain index 
constructed from geometric averages shows a yield of 9.517 per cent in 
January 1857 although the actual geometric average of all the bonds 
used in January 1857 was only 7.994 per cent. 

Moreover, the above comparison does not present the picture in as 
strong colors as it should be presented. There is every reason for believ- 
ing that the bonds which each month throughout the period showed the 
very lowest individual yields were much more nearly of the same grade 
throughout the period than was the average of all the bonds. Now the 
Geometric average index number for January 1857 (9.517, per cent) is 
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152 per cent of the yield of the ‘best bond’ in the same month (6.27 per 
cent) though in January 1925 the index (4.774 per cent) is only 106 per 
cent of the yield of the best bond used in that month (4.50 per cent). 
The arithmetic differences are even more startling than the ratios. In 
January 1857 the difference between the geometric index and the yield 
of the best bond was 3.25 per cent while in January 1925 it was only 
0.27 per cent. The relations of the geometric index to the yields of the 
best bonds and to the actual geometric averages of the bonds used each 
year may be seen in Chart 1. The evidences of a pronounced downward 
drift are unmistakable. 

The arithmetic average index numbers show a slightly greater down- 
ward drift. We have used the geometric average index numbers to illus- 
trate drift because the reader is less likely to wonder whether he is not 
faced with a problem of mathematical drift or, as Professor Fisher 
terms it, ‘bias’. 

In the next two chapters we discuss further the nature of this economic 
drift. We describe not only how it can be eliminated to obtain index 
numbers of the yields of hypothetical bonds of superlative grade but also 
how it can be separated out, measured, and used by itself as an index of 
the degree of difference at any particular time between the movements 
of the yields of high and low grade bonds. Finally, we describe its re- 
lation to the movements of the yields of preferred stocks and the move- 
ments of the prices of common stocks and show how, when properly 
interpreted, it brings together all securities into one great family. 



CHAPTER IV 


THE RELATION OF THE MOVEMENTS OF BOND YIELDS 
TO THE GRADES OF THE BONDS- 
ECONOMIC ‘DRIFT’ 


T he drift of the arithmetic and geometric index numbers of rail- 
road bond yields referred to at the close of the preceding chapter is, 
as we there stated, not a mathematical drift. It is an economic drift. 
It is not like the upward drift of chained arithmetic averages of 
relative prices or the downward drift of chained harmonic averages 
of relatives. During most of the period covered by this study (January 
1857 to January 1936) the drift has been downward but that direction 
was not mathematically necessary. Indeed, the drift was sometimes 
upward. For example, while the geometric index figure (see Appendix 
A, Table 4-1) for January 1857 (9.52) was more than 151 per cent 
of the yield of the lowest yield bond used in that month (6.27) and the 
index figure for January 1929 (4.50) was only 104 per cent of the 
yield of the lowest bond for that month (4.33), the index figure for 
January 1933 (5.22) was 128 per cent of the lowest yield for the 
month (4.06) , or larger than the percentage (127) that the index figure 
for January 1865 (6.87) was of the lowest yield for that month (5.43). 
In other words, using such a criterion of drift, we find a pronounced 
downward drift from January 1857 to January 1929, a period of 
seventy-two years; but, on the other hand, when we compare January 
1865 with January 1933, sixty-eight years from the one date to the 
other, we find for the period as a whole, a slight upward drift. 

An examination of Chart 15, on which a cumulation (inverted) of 
the drift 1 is presented, shows that the -upward drift of the yields of 
the lower grade bonds was so great in the recent economic collapse that, 
from November 1928 to June 1932, the cumulated drift recovered all 

1 The method used to measure drift is explained later in this chapter. 
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the ground it had lost from 1865 to 1929. 2 The picture presented by 
Chart 15 is one of rapid drift downward 3 from 1857 to 1872, an 
irregular but roughly horizontal movement from 1872 to about 1900, 
a renewal of the rapid drift downward from 1900 to 1912, an upward 
drift from 1912 to 1920, a pronounced down drift from 1920 to 1929 
followed by an up movement, so violent that it can hardly be described 
as a ‘drift’ at all, that lasted until the middle of 1932. 

In 1913 Professor Wesley C. Mitchell published an index number 
of the yields of ten American railroad bonds, 4 monthly, from January 
1890 to December 1911 inclusive. Now, though there seems to have 
been little or no ‘drift’ in railroad bond yields from 1890 to 1900, there 
was a pronounced down drift from 1900 to 1912 5 and hence the total 
drift from January 1890 to December 1911 was strongly downward. 
This downward drift showed itself, as was to be expected, in Professor 
Mitchell’s group of bonds. He noticed and explained it. His discus- 
sion and comment runs, in part, as follows : 6 

“The differences shown by Table 19 among the net yields of the ten 
bonds may readily be accounted for by differences in the proportionate 
value of the underlying properties, by the existence or non-existence of 
prior liens, by the relative financial strength of the issuing or guaranteeing 
corporations, etc. Similarly, the frequent changes in rank among the bonds 
may be ascribed to alterations in these particular conditions, which a well- 
advised investor considers in estimating the risks he runs in buying 
securities. 

“But there is one fact of more general interest about these differences in 
yield. The margins between the higher and lower yields have grown nar- 
rower in the course of twenty years. In 1890 the maximum difference was 

5.24- 3.88 per cent=L36 ; in 1900 it was 4.40-3.42 per cent=0.98 ; in 1909, 

4.24- 3.87 per cent=0.37. The chief cause of this narrowing of the margins 
has been an improvement since the middle nineties in the credit of the 
lower grade issues among investors. The risks imputed to the holding of 
bonds of such railways as, for example, the Chicago and Eastern Illinois 
have diminished. With one exception— the bonds of the West Shore Rail- 
road — all the bonds gave lower yields in 1911 than in 1890. The West 

2 For the figures, see Table 6, Appendix A. 

3 Note again that in Chart IS the cumulated drift is inverted. 

4 There were no substitutions; the same ten bonds were used throughout the period. 

5 The violent up-drift during 1907 was immediately offset on the cumulated drift 
by the violent down-drift of 1908 and the first half of 1909 (see Chart 15). 

6 Business Cycles (University of California Press, Berkeley, 1913), pp. 156 and 157. 
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Shore bonds, guaranteed principal and interest by the New York Central 
and having over 400 years to run, were rated decidedly higher by investors 
in 1890 than any other security in the present list. But, since then, the 
improvement in the financial condition and prospects of other railways has 
gradually brought their obligations closer to the 'high standard of securi- 
ties guaranteed by the New York Central. Indeed, in recent years the bonds 
of the Burlington, the Milwaukee, and the Central of New Jersey have 
frequently outranked the bonds of the West Shore.” 

This is all quite as one might expect. Movements of the yields of 
bonds of the highest grade reflect primarily changes in ‘long term in- 
terest rates’. On the other hand, movements of common stock prices 
reflect also the market’s estimate of future earnings and dividends. 
Bonds other than those of the highest grade naturally partake of the 
nature of both the highest grade bonds and common stocks. The move- 
ments of their yields are affected not only by long term interest rate con- 
siderations but also by forecasts of earnings. In Chapter V it is shown 
that there has been a noticeable similarity between the major movements 
of the cumulated railroad bond yield ‘drifts’ and the major movements 
of prices of railroad common stocks. And the secular trend of railroad 
stock prices was upward from January 1890 to December 1911 while 
the secular trend of the cumulative bond yield drift was downward. 7 

But, though the drift in the index numbers based on arithmetic and 
geometric averages of the yields themselves is not a ‘mathematical’ 
drift, the reader may possibly wonder to what extent it is a merely 
technical drift. In the selection of the bonds, those that improved in 
quality year after year were not discarded because of that fact but 
those that deteriorated very rapidly (as the roads became bankrupt or 
ran into great financial difficulties) were eliminated. And, as the 
reader will realize later in this chapter, the retention of such bonds 
throughout their periods of deterioration and collapse might easily 
have affected to a greater or less extent the movements of the cumulated 
‘drift’ — by reducing its downward movements and increasing its up- 
ward movements. 

Indeed, if such deteriorating bonds had been retained, the cumulated 
drift line of Chart 15 might possibly have been more a shadow of the 

7 In connection with this inverse relation, the reader must note that the comparison 
is not between stock prices ancl bond prices but between stock prices and bond yields 
(see Chart 15). 



88 BOND YIELDS AND STOCK PRICES 

stock price line than it is. 8 It is intriguing to think so. When an 
economist presents an interesting statistical relation to his readers 
attention, it is pleasant to imagine and he may easily be tempted in- 
sidiously to suggest that, if the data were more adequate or more 
skillfully handled, the relation would stand out even more strikingly 
than it does. And, in at least one minor movement (from January 1903 
to January 1904, during which time stock prices declined violently 
while the cumulated ‘drift’ of the bond yields also declined, instead 
of advancing as it would have been expected to do), the non-con- 
formity is clearly traceable to the difference in the action of medium 
grade and definitely low grade bonds, as seen in the non-linearity of 
the scatter. 8 

But, unfortunately, tests with unchanging groups containing bonds 
of grades ranging all the way from the highest to really low grade 
suggest strongly that the elimination of bonds when they begin to 
deteriorate rapidly, as evidenced by the rise in their yields, has usually 
only a very minor effect on the long term movements of the cumulated 
linear drift. Convexity of the scatter 10 over a short period of falling 
stock prices tends to be followed by concavity while stock prices are 
recovering and the long term effects on cumulated linear slopes to be 
thus offset. 

That mere changes in the list do not necessarily increase the down- 
ward drift is well illustrated (though not proved) by comparing the 
cumulated drift of our changing list of bonds from January 1890 to 
December 1911 with the cumulated drift of Dr. Mitchell’s unchanging 
list of ten bonds. The ratio of Dr. Mitchell’s index number to our 
unadjusted geometric index was, in January 1890, 1.04. In January 
1900 it was 1.03, and in January 1911. 0.99. The ratio of his index 
number to our unadjusted arithmetic index was in January 1890, 1.03, 
in January 1900, 1.02, and in January 1911, 0.99. The downward 
drift of his index number was therefore slightly greater than that of 
our unadjusted numbers. 

Indexes from which drift has not been eliminated are not in- 
dexes of the yields of a uniform grade of bonds. They have, more- 
over, no essential relation to the average yield of all bonds outstanding 

8 The reader must be reminded again that the cumulated drift line of Chart 15 is, 
on that chart, inverted. 

0 See Chart 8 and discussion in the last section of this chapter, 

10 With respect to the x axis, 
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or to the average rates at which new issues are coming out. They are 
indexes ‘of the net returns which permanent investors have received 
upon current purchases of bonds’ only if the assumption be made that 
the investors bought only these particular bonds. To have included a 
few bonds of a lower grade than those used would probably have ah 
tered not merely the level of the index numbers, but also their move- 
ments. In a period of downward drift, it would increase the down- 
ward (or decrease the upward) movement of the index numbers. 
Though it is true, as Dr. Mitchell has suggested, that index numbers 
from which drift has not been eliminated tell a different story from 
those without drift, that story, as we shall see, is more difficult to in- 
terpret than he indicated : 

“The average yield of all ten bonds is the best available gauge of the 
changes in the rates which large American corporations have paid for new 
loans on long time since 1890, and also the best gauge of the net returns 
which permanent investors have received upon current purchases of bonds. 
But it is distinctly not the best gauge of changing rates upon long loans of 
substantially uniform security. For the latter purpose the yield of the West 
Shore bonds is preferable, since the financial credit of the guarantor was 
so firmly established in 1890 as to be little shaken by the years of depres- 
sion and little strengthened by the years of prosperity. In other words, 
the yields of this issue reflect the changes in the supply of, and the demand 
for, loan capital for fixed investment with less distortion by the factor of 
risk than do the yields of the nine other bonds. But, since the yields of 
the other bonds are more typical of American experience since 1890, the 
detailed tables have been arranged to show both the net yields of the West 
Shore bonds, and the average net yields of all ten” ( Business Cycles , 
p. 157). 

Though Dr. Mitchell was correct when he stated that the yields of 
West Shore 4’s give, during the period he was covering, a better 
picture of ‘changing rates upon loans of substantially uniform security' 
than does his index based on the arithmetic average of the yields of 
ten bonds, the fact is that the yields of no single bond are completely 
adequate for this purpose. There are erratic movements in the yields 
of any individual bond, even West Shore 4’s. Though West Shore 
bonds acted for long periods remarkably well, there is strong evidence 
that their grade varied appreciably at times. For example, a comparison 
of their yields with the yields of the very highest grade railroad bonds, 
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or better, with the ‘4.50 sigma’ index, which we present and explain 
later, shows that the West Shore bonds were declining in grade from 
1890 to 1900 and improving from 1900 to 1911. Since 1930 the bond 
has been definitely out of the class of bonds of the highest grade. 

How well ‘changing rates upon loans of substantially uniform se- 
curity’ may be measured by the yields of individual bonds may be 
seen by examining Chart 2. One of the indexes (line C) of that chart 
was constructed by chaining together the yields of three extremely 
high grade bonds: 11 bond no. 10 (Pennsylvania 6’s, due December 31, 
1880) is used from January 1857 to January 1870; bond no. 33 
(Lehigh Valley 6’s, due June 1, 1898), from January 1870 to January 
1886; and bond no. 70 (West Shore 4’s, due January 1, 2361), from 
January 1886 to January 1936. 

If, instead of constructing an index number by chaining together 
the yields of a few high grade bonds (as is done in Chart 2), we use 
as the index for each month the yield of the bond showing the 
lowest yield in that month, we should, theoretically, obtain an even 
closer approximation to a measure of the yield of long term loans 
of an extremely high and nearly unchanging degree of security. 
The difficulties of this procedure are practical rather than theoretical. 
Because any especially good bond may shoot forward into first place 
in any particular month, such an index tends to be distinctly more er- 
ratic in its minor movements than one constructed by chaining together 
a few superlative bonds. Furthermore, the necessity of removing en- 
tirely from the field of choice a specific high grade bond because it has 
approached too close to maturity may cause sudden erratic movements 
in the level of the entire index number. The next best bond available 
may be selling on an appreciably higher yield. Of the bonds we used 
in this study, the yields of those having the lowest yield each January, 
April, July and October, together with various index numbers, are 
presented on Chart 1. 

It might be thought that an improvement on both procedures out- 
lined above could be made by constructing a chain index number, using 
each month the yield of the bond having the lowest yield in that month 
and carrying the same bond through to the next month. Each of the 
individual index numbers that would be chained together would be 

11 The West Shore bonds were allowed to remain in the chart after 1930 to illustrate 
how a bond may suddenly deteriorate even though it has been high grade for years. 
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only one month long. The first piece would consist of the yield of the 
bond having the lowest yield in the first month and the yield of the same 
bond in the second month. The second piece would consist of the yield 
of the bond having the lowest yield in the second month and the yield 
of this same bond in the third month, etc. Such an index number would 
be free from the sudden changes in level that result from using each 
month the unadjusted yield of the bond having the lowest yield in 
that month. Moreover, during periods when the chaining procedure 
happened to use the yields of only one specific bond, the results would, 
of course, be similar to those shown by line C of Chart 2. 

However, when the bonds used are not the same bond, a clear-cut up- 
ward. mathematical drift would be introduced. In any particular month 
the bond selected is the bond having the lowest yield in that month. If 
the same bond has the lowest yield in the next month, the movement 
of the index will be the same as the movement of an index that used 
each month the unadjusted lowest yield. If the bond used in the first 
month is not the bond having the lowest yield in the second month, 
it must have a higher yield. One step in an upward drift has been made. 
That step can never be retraced. We begin all over with the bond haA r - 
ing the lowest yield in the second month. In general, the shorter the 
periods used for the individual index numbers, the greater will be 
the upward drift. It was clearly not worth while to calculate such an 
index number on a monthly basis merely for the purpose of showing 
that it had an upward drift such' as to make it totally unusable. 

But we did calculate one such index on an annual basis — January 
to January each year. Beginning in January 1857 with the yield of 
the bond having the lowest yield in that month (6.27 per cent) and 
working forward, the index gives a value of 5.63 per cent for Jan- 
uary 1879. In that month the yield of the ‘best bond’ was 4.86 per cent, 
and even the geometric average of all the bonds used was only 5.71 
per cent. By January 1900 the index is 3.83 per cent. This is greater 
than the geometric average of all the bonds used in that month (3.73 
per cent). The yield of the best bond was only 3.18 per cent. In Jan- 
uary 1932 the index stood at 7.73 per cent. This is not only much 
greater than the yield of the best bond in that month (4.57 per cent ) 
and greater than the geometric average (5.68 per cent) but also ac- 
tually a shade greater than the yield of the bond showing the highest 
yield of any bond used in that month (7.72 per cent). The results 
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would have been still more startling if we had constructed the index 
on a monthly instead of a yearly basis. 

An index number constructed by chaining together individual pieces 
each of which consisted of the yield of the lowest yield bond at a 
particular date and the yield of the same bond in the preceding year 
or month would show a contrary mathematical drift, downward instead 
of upward. 

More interesting results may be obtained if we do not restrict our- 
selves to one bond. Index numbers constructed from the best five bonds 
in each yearly period naturally show much less erratic and individual- 
istic movements than index numbers constructed from the yields of 
single bonds. 

Our bonds are in annual groups. Each group contains quotations for 
the yields of certain bonds from January to January inclusive. If out 
of such a group we select the five bonds having the lowest yields in 
the first January and the five bonds having the lowest yields in the 
second January — whether or not they be the same — and compare the 
geometric average of the yields of the five bonds chosen in the first 
January with the geometric average of the yields of the five bonds 
chosen in the second January, we obtain a set of 79 index numbers each 
extending from one January to the next. 12 The result of chaining to- 
gether these 79 index numbers is presented in Chart 3 (line B ) . Line D 
is the ‘4.50 sigma’ index, which we later present as a tentative solution 
of the problem of drift. It will be seen that the index constructed from 
the best five bonds, in the manner we have just described, is very 
similar to the ‘4.50 sigma’ index. The downward drift is slightly 
greater but the year-to-year movements are almost identical. This 
particular five-bond index has, of course, no mathematical drift. For 
example, the same results would be obtained if the index were cal- 

12 Though the ‘best’ five (or lowest yield) bonds chosen in a particular January in 
order to construct the index number from the preceding January to that January 
are usually the same as the best five bonds chosen in that January to construct 
the index number from that January to the succeeding January, they are not always 
so. The dropping of old bonds and the introduction of new bonds sometimes pre- 
vents such a condition. For example the ‘best’ five bonds chosen for January 1925 
to construct the index number from January 1924 to January 1925 are not the 
same bonds as those chosen to construct the index number from January 1925 to 
January 1926. 
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ciliated from month to month as if it were calculated from year to 
year. 

Chart 3 shows two other indexes based on the best five bonds each 
January. One of these (line C) is constructed by chaining together 
yearly indexes in each of which the geometric average of the yields of 
the best five bonds in the earlier January is compared with the geomet- 
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ric average of the yields of the same five bonds in the later January. In 
the other index (line A) the five bonds are the best five in the later 
January and the comparison is made with the yields of the same five 
bonds in the earlier January. Both the upward drift of the index of 
yields based on choosing the bonds in the earlier January 13 and the 
downward drift of the index based on choosing the bonds in the later 
January are, of course, mathematical and not economic drifts. The drift 
would in each case have been greater if the indexes had been con- 
structed from month to month instead of from year to year. The three 

13 As a digression, it may be interesting to note that the index based; on choosing 
che best five bonds at the beginning of the year gives a rather sad picture of the fate 
of the investor who would buy nothing but bonds with the very lowest possible 
yields, on the assumption that such low yields proved the bonds to be of the most 
desirable type, and insisted upon selling them, whenever their yield rose, and re- 
investing in other ‘superlative’ bonds. 
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index numbers based on the 5 bonds having the lowest yields each year 
are presented in Appendix A, Table 5. 

Chart 4 is introduced as a further illustration of mathematical rather 
than economic drift and to show the dangers of attempting to cor- 
rect for economic drift by means of introducing a mathematical drift 
that is in the opposite direction. The bonds chosen each January are 

CHART 4 
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the worst five bonds instead of the best five bonds, that is, the five 
bonds having the highest yields instead of the five bonds having the 
lowest yields. Throughout most of the period 1857-1936 there has 
been a pronounced downward economic drift in the yields of these 
‘worst’ bonds. However, the mathematical upward drift introduced 
by picking them in the later January and comparing the geometric 
average of their yields in that January with the geometric average of 
the yields of the same bonds in the earlier January (see line C) is 
more than sufficient to overcome the downward economic drift. 14 

On the other hand, the intermediate movements show driftings apart 
and driftings together. After remaining below D until January 1931, 

14 Indeed, if the chaining had been from month to month instead of from year 
to year, line C would have shown an almost continuous upward, drift when com- 
pared with the 4.50 sigma line, 
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the line C suddenly shoots up and remains thereafter much above D. 
The minor movements of the two lines often have little or no relation 
to each other. While the adjustment for drift obtained by using the 
best five bonds, regardless of whether they were or were not the same 
bonds in both Januaries, is an economic adjustment and led to relatively 
good results throughout, the adjustment based on choosing the worst 
five bonds in the later January is purely mathematical. The goodness 
of the results in any period is quite accidental. 

It is quite illegitimate to attempt to eliminate economic drift by 
means of a formula giving a mathematical drift in the opposite di- 
rection. In the first place, the economic drift is not necessarily in 
the same direction in one period as it was in the preceding period, 
whereas the mathematical drift tends to be always in the same di- 
rection. In the second place, any mathematical drift that results from 
‘chaining’ varies in degree with the duration between the items chained. 
Monthly chaining gives a more pronounced drift than yearly chaining. 

The disturbing effects of economic ‘drift’, of course, usually in- 
crease with the length of time covered. Over short and comparatively 
undisturbed periods index numbers from which drift has not been 
eliminated often have a relatively definite and simple significance. With- 
out any great error, they may be interpreted as picturing the move- 
ments of the yields of bonds of the same grade. Over long periods 
they may, however, have little essential relation to the yields of bonds 
of any specified grade. Even if the same bonds are used throughout, 
their grade at the end of the period, as seen from the relation of the 
average of their yields to the yields of the best bonds, may be entirely 
different from what it was at the beginning of the period. 

Of course, if we had been interested only in eliminating drift, we 
might, as has already been suggested, have done so pretty well by 
some such procedure as the chaining together of indexes made up from 
the yields of the five lowest yield bonds whether they were the same 
bonds at both dates or not. But we were fully as much interested in 
discovering the characteristics of drift and how it can be measured 
as we were in eliminating it. We wished not merely to present a pic- 
ture of the movements of the yields of railroad bonds of the highest 
grade but also to show how bonds' of lower grade acted and to present 
in as simple a mathematical form as possible the statistical relations 
between the movements of the yields of bonds of different grades, 
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And, finally, we hoped to be able to bring the movements of stock 
prices into the bond yield picture. 

We soon came to the conclusion, already presented in the preceding 
chapter, that no definite solution could be obtained by studying the 
financial statements of the railroads. ‘Margins of safety’, etc., are il- 
lusory and misleading. The real ‘margin of safety’ that counts is in 
the future, not the past. It is better to trust to the opinion of the 
market. The simple and direct way to decide whether, at a particular 
time, one bond should be considered as of a higher or lower grade 
than another bond of the same coupon rate, maturity, marketability, 
etc., is to compare their yields. The problem is therefore to discover 
the relation between the movements of the yields and the yields them- 
selves. When this problem is solved it becomes possible to construct, 
as a by-product, an index number of the yields of the highest grade 
bonds — even if the grade desired be somewhat higher than the grade 
of any of the bonds used in discovering the relation. 

The railroad bonds we used had as long maturities as were available. 
Since, as already mentioned, we did not adjust for differences of dura- 
tion, we formulated our problem as that of discovering, with the data 
available, what were the relations between the yields of identical bonds 
at different dates. We began our experiments by considering the matter 
graphically. We made scatter diagrams in which the yields at a par- 
ticular date of the various bonds in a group were plotted along the x axis 
and the yields at a later date along the y axis. We plotted the logarithms 
of the yields rather than the yields themselves, because a linear rela- 
tionship seemed more logical on a logarithmic scale than on a natural 
scale. For many reasons, we desired a linear relationship and the use 
of a linear relation with a natural scale would tend to lead to absurdities 
in just the region where we did not wish absurdities — the region of the 
lower yields. For example, if a straight line were fitted to the yields as 
such, it might cut the axes and so suggest that a positive yield in one 
period should be considered as normally associated with a negative 
yield in another period. 

After constructing and examining a number of scatter diagrams, we 
next considered how we ought to fit straight lines to the logarithms of 
the data. What should be the criterion of fit? We of course realized that 
the yields in neither the earlier nor the later period — say the earlier or 
the later January — could logically be considered as independent vari- 
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ables. Both the yields in the earlier and the yields in the later January 
had to be considered as dependent variables. We did not wish to know 
what would be the probable yield in the later January of a particular 
bond having a specified yield in the earlier January any more than we 
wished to know the probable yield in the earlier January of a particular 
bond having a specified yield in the later January. For the same sort of 
reasons that we did not find it desirable to pick the best five bonds in 
either the earlier or the later January but in both Januaries, we desired 
a backwards and forwards relation between the yields in the two Janu- 
aries. To borrow an expression from the theory of least squares, our 
problem must be considered one in which both variables are assumed 
to be ‘tinged with error ’. 15 The straight line must not be fitted in such a 
manner that the sum of the squares of either the vertical or the hori- 
zontal deviations of the data points from the fitted line be made a 
minimum but in such a manner that the sum (or, academically, one- 
quarter of the sum) of the squares of the vertical and horizontal devia- 
tions be made a minimum , 16 if the size of the errors to which the two 
variables are subject is the same. 

Both variables should be, for the purposes of our problem, considered 
as ‘subject to error’. But we cannot assume that the size of the ‘errors’ 
to which each variable is subject is the same. In other words, we cannot 
assume that the ‘errors’ of the two variables should have equal weights. 
Using ‘error’ in the statistical sense of deviation, we know that the 
two variables are not subject to the same degree of ‘error’. Their liabil- 
ity to error is clearly in proportion to their standard deviations. Before 
fitting the straight line we must therefore weight the variables in in- 
verse proportion to the squares of their standard deviations. Such 
weighting will exactly correct for the fact that their liability to ‘error’ 
is in proportion to their standard deviations. 

This may all sound rather high-handed. At first glance it might 
seem simple and proper to give the logarithms of the yields in each 
January equal weights. However, in a statistical problem in which both 
variables are considered as subject to ‘error’, the assumption of equal 

15 Of course the statistician uses the word ‘error’ in a Pickwickian sense. When he 
measures the average height of a class of school children and finds that it is so 
many feet and so many inches, he does not consider the fact that all the children 
are not of that height as really an ‘error’ of either God or man. 

16 Cf. Merriman’s The Determination by the Method of Least Squares of the Re- 
lation betzveen Tzvo Variables . . . . both Variables being Liable to Errors of 
Observation (U. S. Coast and Geodetic Survey, 1890), p. 687. 
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weights may be very misleading. It tends to prevent any real con- 
sideration of the problem of weighting. Only if the variables are meas- 
ured in absolutely unlike units, such as length and weight or pressure 
and temperature, will the existence of the problem be even noticed. 
When, however, as in our problem, both variables are expressed in 
percentages— or logarithms of percentages— there is a strong tendency 
to let mere words lull us into the assumption that we have a problem 
requiring equal weights. However, in our particular problem, a 
procedure based on such an assumption would have led us to treat 
a one per cent deviation of observation from theory in one January 
as of the same importance as a one per cent deviation in the succeeding 
January, although the scatter of the yields in the later January might 
be so much greater than the scatter of the yields in the earlier Jan- 
uary that their standard deviation was double that of the yields in 
the earlier January. 

The slope of the straight line, fitted in such a manner that the sum of 
the squares of the vertical and horizontal deviations of the observed 
from the theoretical values (when weighted in inverse proportions to 
the squares of the standard deviations' of the two variables), will be a 

minimum, is—, where a x = the standard deviation of the logarithms 

of the yields at one date and o y — the standard deviation of the 
logarithms of the yields at the other date. From the mean of the system, 

the equation of the line is y = ~ x. note 17 

17 The weighting is in inverse proportion to the squares of the standard deviations, 
rather than in inverse proportion to the standard deviations unsquared; because the 
criterion of fit is that the squares of the ‘deviations’ shall be a minimum. 

The ‘deviations’ are not, of course, equal to the perpendicular and horizontal dis- 
tances of the observational points from the fitted line. For example, a y ‘deviation’ 
is not equal to the perpendicular dropped from the observational point to the fitted 
line, as it would be if the x variable were being considered independent. A y ‘devia- 
tion’ is the difference between the y of an observational point and the y of the cor- 
responding theoretical point on the straight line. And that theoretical point is not 
perpendicularly above or below the observational point. The slope of the line joining 
an observational point to its corresponding theoretical point on the straight line is 

— that is, the slope of the fitted line with a negative sign. Now the sum of the 

squares on the two sides of a right angled triangle adjacent to the right angle is 
equal to the square on the hypotenuse. It is, therefore, the sum of the squares of 
the oblique distances of the observational points from the corresponding theoretical 
points on the fitted straight line that is made a minimum. 
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If the straight lines be fitted in this manner, all index numbers based 
on readings from the fitted lines will fulfill the ‘circular test’. If, on the 
other hand, the observations at the two dates be weighted ‘equally’, or 
indeed in any other ratio than in inverse proportion to the squares of 
their standard deviations, the index numbers obtained from readings 
on the fitted lines will not fulfill the ‘circular test’. Some form or other 
of purely mathematical drift will be introduced. The results obtained by 
moving along from one month to the next in constructing the index 
numbers will not be the same as if we move from one January to the 
next January. 

If ordinary ‘regression’ lines, in which only one variable is considered 
dependent, were fitted, the resulting index numbers (of lower than 
mean yields) would drift violently upward if the earlier dates were 
taken as the independent variables and violently downwards if the later 
dates were taken as independent. An index number constructed from 
our January-to- January scatters by taking the earlier Januaries as the 
independent variables and showing a yield of four and one-half per cent 
in January 1927 shows a yield of less than one-billionth of one per cent 
for January 1857. If the later Januaries be considered independent, a 
seven per cent yield in January 1857 is associated with less than one- 
billionth of one per cent in January 1927. The results would be even 
more extreme if the chaining were from one month to the next instead 
of from January to January. 18 

The fulfillment of the circular test may be illustrated by Chart 5. 
That chart contains three scatter diagrams. The same 41 bonds appear 
in each diagram. The heavy fitted line in each diagram represents the 
theoretical relation (weights of the variables in inverse proportion to 
the squares of their standard deviations) between the yields at an 
earlier date and those at a later date of bonds of different grades. The 
18 In computing the scatter from one January to the next, the coefficient of cor- 
relation (r) might possibly equal -f-l. If r equaled +1, the fitted lines obtained 
from assuming one or other of the variables independent or from assuming them 
botli dependent would, of course, be identical. The observations would all lie in 
the line. 

If r is not equal to +1, both the equal weights line and the sigma line will be 
steeper than the x-as-independent-variable line, and less steep than the y-as-inde- 
pendent-variable line. When a y = o x , the equal weights line and the sigma line 
will be identical. Each will be. inclined 45°, that is, have a slope of +1. When 
ct v is not equal to o s , the sigma line will fall between the equal weights line and 
the 45° line. It will, therefore, be steeper than the equal weights line when a y is 
greater than o s and less steep when o y is less than a*. 
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light line inclined at an angle of 45 degrees is the line on which all 
points would fall if the ratio of the yield of each bond at the later date 
to the yield of the same bond at the earlier date had been, for all bonds 
regardless of grade, the same as the ratio of the geometric mean of 
the yields of all the bonds at the later date to the geometric mean of the 
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yields at the earlier date. The first diagram compares the yields in 
January 1919 and the yields in May 1920, a period during which high 
grade bonds acted better than lower grades. The second diagram com- 
pares the yields in May 1920 and September 1923, a period during 
which high grade bonds acted worse than low grade bonds. The third 
diagram covers both periods. It compares the yields in January 1919 
and September 1923, a period during which there is no correlation 
between the grades of the bonds (as evidenced by their yields) and 
how they acted. The heavy fitted line in this diagram therefore coincides 
with the light 45 degree line. 

Now, if we find, from an examination of the first diagram, that a 
yield of x in January 1919 should theoretically, as determined by a 
point on the heavy fitted line, be associated with a yield of y in May 
1920 and, from an examination of the second diagram, that a yield of 
v in May 1920 should theoretically be associated with a yield of z in 
September 1923, we may know that, if from the third diagram we ask 
what yield in September 1923 should theoretically be associated with a 
yield of x in January 1919, the answer will be z. Index numbers con- 
structed from readings of straight lines fitted by the method of least 
squares in such a manner that the sum of the squares of the vertical 
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and horizontal deviations, weighted in inverse proportion to the squares 
of their respective standard deviations, is a minimum, fulfill the ‘circular’ 
test. To avoid the continual use of lengthy phrases we shall from now on 
call a straight line fitted in such a manner a sigma line. We coined this 
term because the slope of such a line is — . 

Chart 6 contains 79 scatter diagrams, one for each pair of Janu- 
aries from January 1857 and January 1858 to January 1935 and 
January 1936. Sigma lines are fitted to each scatter. From the nature 

of the slopes — of a sigma line, the slope of a line fitted for two widely 

separated dates can easily be computed from the slopes of the lines for 
the intervening sections. Thus, if the standard deviation of the yields 
of a group of bonds be <A, in January 1920, a y in January 1921 and 
c> 7 . in January 1922, the slope of the sigma line for January 1920 and 

January 1921 will be — , for January 1921 and January 1922 — , and 

G x Gy 

for January 1920 and January 1922 — . From the upper line of Chart 

Gx 

15 the reader can estimate the slope of the sigma line for any two dates. 
This upper line of Chart 15 represents the cumulated product of the 
slopes of the successive sigma lines fitted to the scatters of the yields 
in successive adjacent pairs of months. As the chart is drawn on a 
logarithmic scale, a difference in height of the line for any two dif- 
ferent dates represents the logarithm of the slope of the sigma line 
applicable to those two dates. 10 The annual and quarterly equations of 
the sigma lines are presented in Appendix A, Tables 7 and 8. The slopes 
of the monthly equations are given in Table 9. 

The sigma lines may be used for two purposes and are so used in 
this study: (1) to construct index numbers, (2) to illustrate, measure 
and study the differences in the movements of the yields of bonds of 
different grades in different periods. 

Beginning with any given yield at any particular date, we may con- 
struct a complete index number from January 1857 to January 1936. 
But the reader must not assume that such an index number would 
necessarily give a picture of the action of bonds of the same grade 
throughout the period. If the original yield with which the computa- 
19 The ‘difference in height’ on the chart may be exactly determined from column 2 
of Table 6 in Appendix A. 
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tions begin is a relatively high yield for the date to which it is attached, 
the index number will be affected by drift ; and the essence of drift is 
that it is not a characteristic of the yield of bonds of low but unchang- 
ing grade but a movement that results from change of grade. The next 
step in the calculation is, therefore, from a new base, a new grade. 

Drift, therefore, remains a disturbing factor unless the original 
yield from which computations begin is as low as the yields of bonds 
that at the time are so adequately ‘covered’ that none but really pro- 
found changes in the financial status of the debtor corporations could 
appreciably lessen the complete confidence of the market that all future 
payments would be met. 

But the original basing point yield cannot safely be chosen appreci- 
ably lower than this, in other words appreciably lower than the yields 
of the best bonds, without introducing an element of unreality which 
results in an unmeaning pseudo drift in the direction opposite to that 
to which inferior bonds are subject. Of course, this simply means that 
extrapolation cannot, without sooner or later introducing palpable ab- 
surdities, be carried far into the unreal region of yields so low that no 
actual bonds can be found having such yields. 

The index number that we calculated from the sigma equations to 
present a picture of the course of the yields of railroad bonds of the 
highest possible grade, a grade often slightly higher than that of any 
actual bond, was constructed by assuming a yield of 4.50 per cent in 
January 1925 and working backward to January 1857 and forward 
to January 1936. The lowest yield of any bond we used in January 
1925 was 4.50 per cent. However, this is quite accidental. Throughout 
the entire period from January 1857 to January 1936, the sigma index, 
though it is more often lower than it is higher, tends to run fairly close 
to the yields of the lowest yield bonds. But it has no rigid relation to 
any individual yield. It weaves in and out among the lowest yields only 
because, in its character as an index from which ‘drift’ was presumed to 
be eliminated, it was designed to do so. 

However, there is a possibility that some ‘drift’ remains in even this 
4.50 sigma index. The ‘best bonds’ considered were after all only the 
best railroad bonds. Now an examination of the levels and movements 
of the highest grade New England municipal bonds in the period before 
1914 can hardly fail to suggest that the best railroad bonds of the 
earlier years were not relatively so high in grade as were those of the 
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later years.'" In Chart 7 there is presented not only the 4.a0 sigma 
index, which shows a yield of 4.50 per cent in January 1925 and a 
yield of 6.75 per cent in January 1857, but also a sigma index that 
shows a yield of only 4.23 per cent in January 1857 . A comparison of 
these two railroad sigma indexes with the index of the yields of New 
England municipal bonds presented on the same chart suggests that 

CHART 7 

NEW ENGLAND MUNICIPAL BOND YIELDS 



either the yields of the New England municipal bonds had an upward 
drift during the period covered by the chart (January 1857 to Janu- 
ary 1914) or the 4.50 sigma index had a downward drift. Since about 
1875 the long term trend of the New England municipal bond index 
resembles the trend of the sigma index giving 4.23 per cent in Janu- 
20 At the top prices of 1857 the long term 5 per cent (gold) bonds of Boston and 
Massachusetts both sold at 99, to yield only a small fraction more than 5 per cent ; 
during 1880 Boston 4’s of 1899 sold as high as 105 ; at the top prices of 1897 both 
Massachusetts 3’s of 1923 and Maine 3’s of 1921 sold at par. Now the lowest monthly 
yield of any railroad bond in our 1857 list was 6.17 per cent; in 1880 the lowest 
monthly yield was 4.31; in 1897 the lowest yield was 3.08. The differences between 
these railroad yields and the Boston, Massachusetts and Maine yields are 1.1 per 
cent, 0.7 per cent and 0.1 per cent. 
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ary 1857 more than it does the trend of the sigma index giving 6.75 
per cent in 1857. 

The great differences in the movements of the New England munic- 
ipal bond index and the railroad sigma indexes during the Civil War 
period are peculiarly difficult to explain. And possibly no great effort 
to do so is warranted. An examination of Chart 6 will immediately 
show how very appreciable the probable errors of the slopes of the 
sigma lines in parts of this period must necessarily be. And the as- 
sumption of linearity seems sometimes very difficult to defend. 21 Chart 
1 5 would suggest that, if the relation depicted by that chart is real, the 
measurement of drift from the wide and possibly non-linear scatters 
of the Civil War period may be very unreliable. For example, the down- 
ward drift must surely be underestimated from January 1862 to the 
middle of 1864 and overestimated from the middle of 1864 to the 
end of 1865. 

But one of the difficulties of this argument is that great irregularities 
in the relationship pictured in Chart 15 occur in periods, such as that 
from the middle of 1877 to the end of 1880, in which the scatters are 
closely packed around the fitted straight lines and during which there 
is no great difference in trend between the New England bond index 
and the railroad sigma indexes. An adequate explanation of the differ- 
ence in the movements of the municipal and railroad indexes during the 
Civil War may possibly lie in the different effects of the paper money 
inflation of the period on the prices and yields of the two types of 
bonds. However, we failed to develop any yery appealing hypothesis 
offering an explanation on this basis. 22 

21 Compare the January 1864 and January 1865 scatter in Chart 6. 

22 The index of the yields of New England municipal bonds is a quarterly index. 
Monthly quotations are not, regularly available. 

The sources of the original quotations are materials gathered by Joseph G. Martin, 
a Boston stock broker, and his successors in his firm. For the period from Janu- 
ary 1857 to January 1862, Mr. Martin’s early book entitled “Twenty-one Years in the 
Boston Stock Market” was employed. The quotations is this book for 1857, 1858 and 
1859 are monthly for the first day of the month. However, in 1860 and 1861 only 
quarterly quotations appear, namely, for January 2, April 2, July 2 and October 2 
of 1860, and for January 1 (sic), April 1, July 1 and October 1 of 1861. The quota- 
tions used from January 1862 to January 1914 are from annual pamphlets issued by 
Mr. Martin at the end of each year. These pamphlets were entitled “ Stock Market 

Fluctuations” or “ Stock Quotations from January — — to January ” or other 

closely similar titles that varied somewhat from year to year. Copies of these pam- 
phlets are to be found in the Boston Public Library. 
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The credit standing of the leading New England municipalities 
underwent, during the period 1857-1914, no such radical changes as 
did the credit standing of many American railroads. Indeed, the best 
of the New England municipal bonds seem to have deserved about the 
same rating in 1857 as they did in 1914. That, throughout this entire 
period — aside from the erratic Civil War interruption — the railroad 
4.50 sigma index drifts irregularly but continually downward relatively 
to the New England municipal index would seem therefore to present 
evidence of some significance. Our holding to the 4.50 index, in spite 
of this evidence, requires some explanation if not defense. Such an 
explanation or defense hangs naturally on two considerations : first, the 
difficulty of deciding how much drift, if any, remains in the 4.50 sigma 
index and, second, the virtual certainty that any attempt to obtain, 
from operations restricted to the railroad bond data, an index contain- 
ing much less drift than the 4.50 sigma index would lead to highly 
questionable results. 

When attempting to decide how much drift, if any, remains in the 
4.50 index, we must remember that a difference in the yield of two 
bonds may result from a difference in the markets for the bonds as 
well as from a difference in the degrees of public assurance that the 
promised future payments will be met. The placing of a bond on a list 
of investments legal for trust funds and savings banks inevitably affects 
its yield. And mere custom has often almost the force of law. Only 
gradually did railroad bonds attain the legal status and the popularity 
with the most conservative investors that they possessed by the early 
(Footnote 22 concluded) 

The quotations appear to have been at times estimated from the author’s knowl- 
edge of the municipal bond market. There are occasionally bankers’ buying rates 
when no transactions were actually recorded. The quotations are ‘over the. counter’ 
rather than open public market quotations such as we used for railroad bonds. 
There are strong reasons for believing, however, that Martin’s quotations, though 
they were not recorded with the same official exactness as were those of the railroad 
bonds, and though their accuracy proved, on experiment, to he insufficient to stand 
the strain of the sigma procedure, reflect with substantial correctness the movements 
of New England municipal bond prices and yields in the Boston market. 

We made no attempt to extend the New England bond index forward beyond 
January 1914. In so far as we have made comparisons of railroad bond yields and 
municipal bond yields after January 1914, we have contented ourselves with the 
Standard Statistics monthly index of the yields of 15 municipal bonds. This index 
goes back to January 1900 (see Chart 10). Shortly after January 1914 'the Federal 
income tax with its municipal bond exemptions began to introduce into the picture 
an extraneous element whose effects arc difficult to measure, 
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years of this century. But, from 1857 to 1930, municipal bonds of the 
highest grade were prime’ investments for the ultra conservative. As 
high grade railroad bonds came to be more and more introduced into 
the portfolios of such investors, they steadily weakened the monopoly 
enjoyed by the municipal bonds. With the increase in the composite 
supply, the yields of the municipal bonds inevitably tended to be greater 
than they otherwise would have been. The effect was the same as 
though the volume of the municipal bonds had itself been increased in 
the same proportion as the total. 

Shall we then say that the yield of the railroad bonds was drifting- 
down toward that of the municipal bonds or that the yield of the mu- 
nicipal bonds was drifting up toward that of the railroad bonds, or 
shall we say that both these things were happening, that the yields 
were drifting together? From January 1921 to the end of 1929 the 
interest bearing debt of the United States government declined steadily 
month after month and year after year. Throughout this period the 
yields of Federal bonds showed a pronounced long term doiuniuard 
trend relatively to the 4.50 sigma index. Shall we, therefore, say that, 
as these government bonds were throughout the period acknowledged 
to be of the very highest grade, the 4.50 sigma index had, during this 
period, an upward drift? And that, during the year 1931 for example, 
in which the interest bearing debt increased by leaps and bounds and 
in which the yields of Treasury bonds advanced much more rapidly 
than did the 4.50 sigma index, that index had a dozvmvard drift? 

The 4.50 sigma index gives a picture of the course of the yields of 
railroad bonds of an ultra-superlative grade. It is hard to say just what 
meaning would have to be given to it if it were adjusted to the move- 
ments of high grade bonds in one or more other markets. It certainly 
would not give us a picture of that economic noumenon ‘pure interest’. 

A study of the corporations themselves gives us considerable reason 
to believe that the very best railroad bonds in the early period were 
inferior to the best bonds in the later period. But, from the yields of 
the best bonds in the early period or even from the yields of all the 
bonds in all the periods, it is difficult if not impossible to calculate 
plausibly what would have been, in the early period, the yield of a 
railroad bond of apparently as high grade as the very best railroad 
bonds in the later period. We have already referred to the danger in- 
volved in extrapolating the sigma lines far into the region of hypo- 
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thetical bonds of a higher grade than any actually existing bonds. This 
danger exists not merely because of the high probable error of the 
slopes of a few of the sigma lines for some of the January to January 
scatters and the high probable error which always appears as the slopes 
are cumulated, but also because of the evidences that the scatters are 
sometimes and perhaps always non-linear even on the log scale we have 
used. 23 

The non-linearity of the relation between the yields at two dates, 
that sometimes appears when extremely high-yield securities are in- 
cluded in the scatter diagram, is illustrated by Chart 8. On that chart 
are plotted the yields of all bonds and dividend-paying preferred stocks 
listed on the New York Stock Exchange for which quotations could 
be obtained for both January 1903 and January 1904. An examination 
of the chart will show that, though a straight line gives a fairly plausi- 
ble fit to the yields of the railroad bonds we actually used, it gives an 
extremely poor fit to the total scatter. 24 An hyperbola is suggested 
as an empirical curve that might describe more or less adequately 
the complete scatter. The railroad sigma line lies close to the lower arm 
of the hyperbola. The non-linearity of this scatter explains the lack of 
similarity between the cumulated-product-of the-slopes-of-the-sigma- 
lines, and the course of railroad stock prices in this period (see Chart 
IS). It is, of course, difficult to say to what extent the rather radical 
short term differences between the (1925) 4.S0 sigma line and the 
(1857) 4.23 sigma line, such as the complete elimination by the 4.23 
line of the 1873 peak (see Chart 7) , are rational, are the result of high 
probable errors in the cumulated linear slopes, or are the result of non- 
linearity of the scatters. 25 

23 Chart 15 ghes some support to the idea that the non-linearity is not of a con- 
stant type and that, over long periods, its disturbing effects tend to cancel out every 
now and then leaving approximately the same result as that obtained from the linear 
hypothesis. Whether this be true or not, non-linearity has certainly been very dis- 
turbing during some short periods, such as January 1903 to January 1905, a period 
about to be discussed in the text. 

24 In only one year out of the seventy-nine, 1857-1936, did this non-linearity affect 
the particular group of bonds we used in our index. In 1929-30 only twenty-eight 
bonds were used to calculate the sigma line. These are the bonds that appear as 
black dots on Chart 6. The white dots on this chart are the bonds that were omitted 
in that one year because they affected the linearity of the scatter. Two sigma lines 
appear on the chart. The solid line is fitted to the entire scatter. The broken line is 
fitted to the twenty-eight bonds and is the one we actually used in our calculations. 

25 Even the 4.50 sigma index sometimes shows a small amount of erratic irregularity 
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Chart 9 shows the yields of nearly all the railroad and public utility 
bonds listed on the New York Stock Exchange or the New York Curb 
Exchange for which quotations were available for the weeks ending 
January 7 , 1930 and January 6, 1931. The interesting feature of this 
chart is that, though the railroad scatter appears to be distinctly non- 
linear, the public utility scatter appears to be comparatively linear, at 
least outside the range of almost absurdly high yields. There was, in 
this period, no such collapse of public utility credit as there was of 
railroad credit. 

Because scatter diagrams are so enlightening we have presented a 
large number — 84 in all. The primary reason for having each of the 
79 diagrams of Chart 6 cover a period from one January to the next 
was that we substituted bonds only in January. Each diagram contains 
all the bonds used in a thirteen-month period. If we had used more 
critical dates, we would have had to use fewer bonds. Monthly scatter 
diagrams are seldom very impressive. The drift in a single month is 
usually so small as hardly to be manifest on a chart. The slopes of the 
sigma lines are nearly always close to 45°. Of course in a disturbed 
market even monthly charts are very instructive. Changes in grades are 
so violent that some of the monthly charts may look like yearly charts of 
a more normal period. Drift is unmistakable. Interesting as it would 
be to cover the recent past in much greater detail than the rest of the 
period, it was decided not to do so in this study. To have presented 
monthly scatter diagrams for even the last few years would have neces- 
sitated the publication of too many charts. 

(Footnote 25 concluded) 

in its minor month-to-month movements. Line D of Chart 2 presents an index 
constructed by using a mathematical graduation that follows extremely closely all 
but the most minor movements of the 4.S0 index (see Chart 14 to realize how 
closely) and on this graduation superimposing, as a substitute for the deviations 
of the 4.50 index, the deviations of the chain index number constructed from the 
arithmetic averages of the actual yields from a similar graduation of that index. 
The resulting composite index follows the 4.50 index in all respects except that it 
tends to eliminate the irregularities that sometimes appear in the most minor fluctua- 
tions of the 4.50 index. The composite index runs from January 1857 to January 
1936 monthly. For the period from January 1857 to 'January 1879 the 4.50 sigma 
index was calculated only quarterly. Both the extreme similarity of the two indexes 
and their minor differences may be seen by comparing lines B and D of Chart 2. 
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CHAPTER V 


BOND YIELDS, ECONOMIC ‘DRIFT’, AND THE PRICES OF 
COMMON STOCKS 

In the preceding chapter we discussed the relation of the movements 
of bond yields to the grade of the bonds. At one stage of that dis- 
cussion we introduced a scatter diagram containing not only bond 
yields but also the yields of preferred stocks. To go one step further 
and bring into the picture common stocks, the most junior securities 
of all, leads to some interesting results. But, before presenting those 
results, it is desirable to refresh the reader’s memory of the nature of a 
corporation and the relation of bondholders and stockholders to the 
corporation and to each other. 

A corporation is a juristic person; in the words of the Dartmouth 
College Case it is “an artificial being, invisible, intangible and existing 
only in contemplation of law”. It is capable of acting in many but not 
in all respects as though it were a natural person. As a legal entity, 
it takes and holds property, and conveys the same; it contracts obliga- 
tions, and it sues and is sued, in its corporate name, in the same manner 
as a natural person. For such purposes, the stockholders or ‘members’ 
of the corporation are disregarded. They compose the corporation, but 
they are not the corporation . 1 _ 

Though the stockholders may be thought of as owning the corpora- 
tion, they do not own and cannot convey the corporate property.' But 

1 We must not obscure our present discussion by overloading it with exceptions and 
qualifications. For example, it is, of course, time that the concept of the corporation 
as a legal entity, separate and distinct from the members who compose it, is a 
mere legal fiction, introduced for the convenience of the corporation and of those 
who do business with it; and that, under certain circumstances, the fiction will be 
disregarded, and the fact that the corporation is really a collection of individuals be 
recognized in equity and even at law. 

2 This is technically true even when all the stock is owned by one person. While the 
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they have a definite beneficial interest in the corporate property, as 
may be seen from the fact that the courts have held that interest insur- 
able. It is true that, upon dissolution, the legal title to the corporate 
property does not vest in the stockholders, but they still retain the 
beneficial interest therein, and, if the legislature has made no provision 
by which they can reach the property, and enforce their rights, they 
may come into a court of equity, and obtain relief. Such a court has 
jurisdiction, unless it has been taken away by statute, to reach the 
property of the defunct corporation, to cause the debts due it to be 
collected, and to distribute the assets, after payment of the creditors, 
to the beneficial owners, that is, to the members or stockholders. 

The stockholders’ beneficial interest in the corporate property extends 
to the profits of the corporation. A stockholder has the right not only 
to participate in dividends when they are declared but also to maintain 
a suit in equity to compel the directors to declare and pay a dividend 
if it is wrongfully withheld. 

The bondholder is a creditor of the corporation. His claims are prior 
to those of the stockholder but they are limited and he has no vote nor, 
so long as the corporation is living up to its promises, has he any 
means of controlling the management. But, aside from the voting privi- 
lege, the interests of the bondholder and the stockholder in the corpo- 
ration differ fundamentally only with respect to priority and limitation. 
The corporation is a cow from which each hopes to obtain milk. 

And priority and limitation are not confined to bonds. Though the 
preferred stockholder may be classed by the law with the common 
stockholder he will tend to be classed by the economist with the holder 
of an income bond. And even the law has been known to waver in its 
discussion of preferred stocks and preferred stockholders. For ex- 
ample, some courts have held that a corporation has the power to create 
and issue preferred stock on the ground that such a transaction is 
virtually a borrowing of money, and that corporations have the power 
to borrow money, and may do it in this way. 

The common stock is a blood brother of the preferred stock and 
the bond. Investments as a class constitute one family. They each 
originate in an exchange of present money for an expectation of future 
(Footnote 2 concluded) 

corporation exists, he is a mere stockholder of it, and nothing else. Cf. Button v. 
Hoffman, 61 Wisconsin. 
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money. If it were not for such an expectation they would have no 
exchange value. And they lose that value as the expectation dies out. 
The demand that comes from the possibility of buying them and later 
selling at a profit may exist for a time in a sort of economic vacuum, 
but it is essentially a derived demand and, in the absence of any (war- 
ranted or unwarranted) expectation of future returns, it sooner or 
later disappears. 

Because the good that the common stock offers to its purchaser is 
an expectation of future money payments, the relation of its present- 
money price to its future-money payments is as unmistakably an interest 
phenomenon as is the relation of the present-money price of a bond 
to its future-money payments. In the fullness of time the stock will 
have a ‘realized 5 or ‘actual 5 yield just as will the bond. And, though 
the stock makes no ‘promise 5 , as does the bond, and therefore has no 
‘promised 5 or ‘hypothetical 5 yield, its price discounts estimated future 
payments as truly as does the price of the bond . 3 It is the absence of 
promises and the high degree of uncertainty as to what the stock will 
pay, with the resulting inadequate forecasting, that obscures the interest 
relation. The fundamental difference between an ultra high grade 
extremely long term bond and a low grade common stock is that the 
future-money returns of the bond can be forecast with more assur- 
ance than can those of the stock. That an individual investor may pre- 
fer the one type of security to the other, because he believes that their 
market prices do not correctly measure the differences in their respec- 
tive future probabilities, is a matter that concerns individual forecasting 
of future payments but neither individual nor market discounting of 
those payments . 4 

The promises contained in the bond are not merely assurances that, 
if possible, certain sums will be paid. They are also maximum values 

3 For discussion of the terms assumption of payment, promised or hypothetical 
yield, and realised or actual yield, see Chapter II. In this book the term yield, unless 
the context makes it apparent that realised or actual yield is referred to, means 
promised or hypothetical yield. 

4 For example, that bonds are almost inevitably a poorer investment than common 
stocks on the eve of a great currency inflation is evidence merely of bad market fore- 
casting of bow the inflation will affect the future money payments of the stocks. 
The rates at which future money is, at such a time, being discounted may be high 
or low, but, because they apply to the anticipated money payments of both the stocks 
and the bonds, they cannot explain why one is a better investment than the other, 
It is the error in the anticipation which explains that. 
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that cannot be exceeded. This is, of course, true of preferred stocks 
also. If the corporation is earning enough, the maximum values will 
year after year be the realized values. And this limitation leads to sta- 
bility — the stability of a toy balloon pressing against the ceiling of a 
room. If the gas begins to escape, the balloon may drift down to the 
floor. But, only if it were outdoors could it ever soar to the clouds. 
There are upper and lower limits to the return from a bond. The re- 
turn from a common stock has no necessary upper limit. Dividends may 
soar to the sky, but their only permanent level of stability is on the 
ground — with the corporation bankrupt. 

The ‘assumption of payment’, which must be made before the prom- 
ised i or ‘hypothetical’ yield of a bond can, be calculated (or obtained 
from a bond table), may, as we have seen, be a mere mathematical Ac- 
tion for all except the highest grade of bonds. But, for common stocks 
it is not only a mathematical Action but also an economic absurdity. 
Even if the chance that the promises contained in a bond will be kept 
is so negligibly small that the promises are little more than mere words, 
they are at least definite words and, as such, can stand the strain of 
mathematical manipulation. 

But the common stock contains no promises. It is, of course, true 
that after sale, in other words after the event, the realized or ‘actual’ 
yield may be calculated for the period that the stock was held and for 
the ex-holder with the same assurance that it could have been calculated 
had the stock been a bond, 5 but the promised or ‘hypothetical’ yield 
completely eludes deAnite determination unless assumptions are intro- 
duced that are so grossly conjectural as to be virtually supposititious. 

And even small variations in the assumptions affect greatly the hypo- 
thetical yields. The assumptions must extend far into the future. Theo- 
retically, they must specify exactly the amounts and dates of all future 
payments. Of course, practically it is not necessary to take into account 
those payments that are to occur in the far distant future. But the 
future period that may be neglected is much more distant than the 
reader might imagine had he not carefully considered the matter. If 
it be assumed that a share of common stock selling for $100 is to 
return $4 per annum forever, it may be thought of as having a prom- 
ised or ‘hypothetical’ yield of 4 per cent per annum. But, if the pay- 

5 This realized yield is, of course, not to be confused with the realized yield on 
a bond that has been held to maturity — or permanent default. 
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merits are to cease at the end of sixty years, the hypothetical yield 
must be less than per cent per annum. 0 If they are to cease at the 
end of 46 years, the yield must be less than 3 per cent per annum. If at 
the end of 35 years, the yield must be less than 2 per cent per annum. 
If they continue just 25 years, the yield will be exactly zero per cent 
per annum. With still shorter periods, the yields are negative. 

If such an assumption were made as that the dividend payments were 
to increase in geometric progression, the future that could be neglected 
would be still more distant. One of the strangest rationalizations of 
unending price rise that appeared in the months immediately preceding 
the stock market culmination of 1929 was evolved by a Wall Street 
economist. He presented to the directors of the investment trust with 
which he was associated statistical evidence that the wealth of the 
country increased in the long run about 3 per cent per annum. He then 
argued that corporations as a class should be expected to share in this 
growth at this rate and hence that their dividends should be expected, 
over the long run, to increase at least 3 per cent per annum ; that 
is to say in such a series as $4.12, $4.24, $4.37, etc., or $4(1.03), 
$4(1.03) 2 , $4(1.03) a , etc. He then suggested that, with increasing- 
financial stabilization of the country, these future dividends would 
eventually be discounted at a rate that would not exceed 3 per cent 
per annum. But, he continued, if distant enough payments were as- 
sumed, discounting them at this rate would give very high prices for 
the stocks. The suggestion was even made that, as there seemed to be 
no necessary time limit to the 3 per cent rate of growth in wealth, there 
should logically be no ‘ceiling’ whatever for stock prices. 7 The phantasy 

6 The present values of the future payments, discounted at 3V> per cent per annum, 

4 4 4 

are $ — J ~Q3S ~~ ’ ^"~ i 035 p " ^ "" ' (T 035 j 3 > etc - Now, from any ordinary compound 
interest and annuity table we may find that the sum of 60 terms of this series 
equals $4(24.9447) or about $99.78. Therefore, if the stock is selling at $100, the 
yield is a little less than 3% per cent per annum. 

7 If the dividends were $4(1.03), ..$4(1.03)*, $4(1.03)*, etc., as in the illustration 
of the text, and if these dividends were discounted at 3 per cent per annum, the 
price of a share of the stock that was to pay the dividends should be just four 
times the number of payments that were to be made; in other words, four times 
the number of years that the succession of dividends was to continue, even if nothing 
whatever was to be paid thereafter. The present value of each future dividend 
payment is $4. 
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was strangely reminiscent of the Petersburg Paradox in the mathemat- 
ical theory of probability. 

On the other hand, it is of course true that, in pricing stocks, the 
market undoubtedly attempts to estimate their earnings and dividend 
probabilities for at least the near future. To the investor, past earnings 
and dividends, except in so far as they offer clues to the future, are 
mere ‘water over the danv. Dividing last year’s dividends by the present 
selling price of a stock will produce a function that, for certain very 
restricted purposes, may be of some interest to the student of eco- 
nomic history and the business cycle; but it is highly undesirable to 
call the function a ‘yield’ and thus, by the use of terms, insidiously to 
suggest that it is of the same nature as the (‘hypothetical’) yield of a 
bond. 

Though the terms of a bond’s promise of future money payments 
change with the passage of time (as the maturity date approaches), 
they change in a slow and definite mathematical manner. Unless the 
time to maturity be very short, or the dates for which comparisons 
are made be very far apart, no great change in the yield of a bond can 
occur without a change in price. For short periods, the yield of a long 
term bond is virtually a function of one variable — the price of the bond. 
But the ‘yield’ of a stock is essentially a function of two variables. This 
difference is clearly apparent if we compare the ‘yields’ of stocks with 
the yields of perpetual bonds. The (hypothetical) yield per cent of 
Canadian Pacific debenture 4’s (bonds that are perpetuities) will always 
necessarily be 400 divided by the price of a $100 bond. But the ‘yield’ 
per cent of Canadian Pacific common stock, whether it be taken as 
(TOO times) the preceding year’s total dividends divided by the present 
price of the stock or as some more complicated expression, will always 
be essentially a function of two variables — a fluctuating price and a 
fluctuating dividend rate. Sudden and great changes in the calculated 
‘yields’ of a stock occur not only because of changes in price but also 
because of changes in dividend rate. 

To compute either bond yields or stock yields, assumptions must 
be made concerning future payments. The computer of stock yields 
usually assumes that payments in the future will be at the same annual 
rate as they were in the immediate past. Having made this totally un- 
warranted assumption, he plunges into refinements. If an ‘extra’ or 
unexpected dividend be paid, he labors like the mountain to decide 
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whether it is truly an ‘extra’ or should be considered as normal and 
‘regular’. If his decision whether it will or will not be regularly repeated 
turns out to be wrong, he ‘revises’ his preceding year’s index of yields . 8 
And if the yields, as he calculates them, seem abnormally high or 
abnormally low, he tacitly suggests that future ‘revisions’ will probably 
correct his figures. He speaks of ‘real’ yields, meaning by the term what 
his yields will be when the future is known and all his ‘revisions’ com- 
pleted. And all most seriously . 9 

The market’s valuation of both second grade bonds and common 
stocks may, for the purpose of throwing light on our present problem, 
be thought of as though it were a process of consciously forecasting- 
interest or dividend payments and then discounting them at some par- 
ticular rate of interest . 10 The (hypothetical) yield of a second grade 
bond is then high, not because the promised future interest payments 
are discounted at a high rate but because of the low degree of expecta- 
tion that the payments that will actually be made will be as great as 
the promised payments. It is as though the expected future payments, 
which for a high grade bond are taken as identical or virtually identical 
with the promised payments, are for a second grade bond taken as only 

8 One of the largest financial ‘services’ in the United States writes : “On occasional 
instances, a consistent handling of the situation is impractical and arbitrary decisions 
must be substituted. This may at times necessitate revising a part of the recent data.” 
a Sometimes the ‘yields’ of stocks seem, to their computers, abnormally low or 
abnormally high on almost any of the various bases used for calculating them; for 
example, in September 1929. However, even at that time the fact that prices were 
unusually large multiples of immediately preceding dividends was accepted only as 
evidence and not as proof that ‘real’ yields were abnormally low. The mooted ques- 
tion was whether earnings could increase sufficiently in the future to carry such 
extremely high prices. If the immediate future of earnings had been known, it 
would undoubtedly have been generally realized that stock prices were relatively 
even higher than their ‘yields’ suggested. Dividends had been increasing, and the 
fall in ‘yields’ was therefore not as great as the rise in prices. If ‘yields’ could have 
been calculated on the basis of the dividends to be paid in the not too distant future 
instead of those paid in the immediate past, they would have fallen even more 
than prices rose. 

10 What, a business is earning is, of course, more fundamentally important than 
what it is currently paying. If a corporation be earning much more than it is paying 
out in dividends, the stock will tend to sell on a relatively low ‘yield’ basis. When 
conditions are reversed, the stock will tend to sell on a high ‘yield’ basis. The ratio 
of price per share to earnings per share is a function that has been calculated and 
presented in much the same manner as the stock ‘yield’ concept. It has almost all 
the technical drawbacks of the yields concept with the additional one that earnings 
are never as accurately known as dividends. 
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some proper fraction of what is promised. The yield of the second 
grade bond is high because of the difference between the expected and 
the promised payments. But in so far as the analogy can be carried 
through at all, the ‘yield’ of a common stock is high because of the 
difference between the expected payments and the rate at which pay- 
ments have recently been made. But recent rates of payment, though 
they may in exceptional circumstances turn out to be the same as 
future rates, are not the same as and cannot be substituted for promises. 

If such an illegitimate substitution be made, we are faced with the 
difficulty that, when the ‘promises’ are actually broken, the ‘yield’ will 
fall violently; and, even after adjustment to the new conditions, may 
be no higher than before the promises were broken. If, at the time 
that the dividend payments on a stock paying $8 per annum are about 
to be cut to $4 per annum, the stock be selling for $100 a share, its 
yield will fall immediately after the cut — unless the price instantly de- 
clines to $50 a share. And, unless the price falls belozv $50 a share, 
the new ‘yield’ will be no higher than the ‘yield’ before the dividend 
cut. When dividends' are completely eliminated, ‘yields’ immediately fall 
to zero. Though the ‘yield’ of a stock may have been, before the elimi- 
nation of dividends, as high as the yields of very low grade bonds, after 
the elimination it becomes lower than the yields of bonds of even the 
very highest grade. It seems clear that, whatever else it may be, a 
(hypothetical) stock ‘yield’ is not an animal of the same species, or 
even genus, as a (hypothetical) bond yield. 

Not only economists and statisticians but also investors and business 
men, when comparing the market’s valuation of two bonds, tend to 
express that valuation in terms of the yields of the bonds rather than 
in terms of their conventional ‘prices’. Though conventional ‘price’ is 
a price and the yield is only a function of a price, the price of which 
the yield is a function is, to the extent that there is warranty for ‘the 
assumption of payment’, a more expressive, enlightening, and pertinent 
price than the merely conventional price. Indeed, the conventional price 
of even a high grade bond is, singly and by itself, almost destitute of 
meaning. The quantity of the ‘good’ to which the dollars of the price 
are related is not adequately specified. The price is, by convention, the 
price per $100 of ‘face value’. But ‘face value’ tells us only the amount 
of the last payment. It says nothing about when that payment is to 
be made or about the amount and timing of other payments that are 
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to be made in the interim. And these facts are essential. As a unit of 
the good, $100 of 'face value’ not merely is inadequate but also may 
be completely meaningless. Its reductio ad absurdum occurs with per- 
petuities — in which ‘face value’ is not even promised. 

It is true that the price of which the yield is most simply and 
directly expressible as a function is analogous to the price of money 
in terms of a commodity rather than the price of a commodity in 
terms of money. But this inverse relationship leads to no difficulties. 
To state that the yield of a bond is 5 per cent per annum is to state 
that the relation between the conventional price of the bond and the 
promised future payments is as it would be if a promised payment of 
$105 due any time before maturity were worth $100 payable one year 
earlier. As a corollary, we have the less general conclusion that the 
price which, minus unity, equals the yield of the bond is a price of a 
unit of present money in terms of promised money due one year hence," 

For comparing the market’s valuation of two bonds, conventional 
prices are, by themselves , quite useless. But they may give us some 
information if the comparison is between the market’s valuation of a 
bond at one date and its valuation of the same bond at another date. 
No necessary conclusion can be drawn from the fact that, even on the 
same date, one bond sells for 90 and another bond for 110 . But if, at 
one time, a bond sells for 90 and, at another time, for 110, we know 
at least that the yield was lower at the 110 price than it was at the 90 
price. A change in yield must occur whenever a bond crosses par. Also, 
a change in yield must occur whenever, from an earlier to a later date, 
the plus or minus deviation of the price of a bond from par increases 
absolutely (not algebraically). And, if the bond be a perpetuity, we 
are not restricted to such vague and special non-quantitative conclu- 
sions. 

Because the importance of the final or 'face value’ payment decreases 
with an increase in time to maturity, comparison of the market’s valua- 
tion of two bonds by means of their mere conventional prices (per $100 
of ‘face value’) reaches its reductio ad absurd it m, as we have noticed, 
when there is to be no final payment, in other words when the bonds 
are perpetuities. However, if the comparison is of the market’s valua- 

11 This is all, of course, ‘as if'. Unless we make the arbitrary and unreal assumption 
of uniformity in the rates of discount, used in each future compounding interval, 
yield must be considered a mere average (see Ch. II). 
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tion of a perpetuity at one date and its valuation of the same perpetuity 
at another date, conventional price tells exactly the same story as yield. 
If yield halves, price doubles, etc. The yield of a perpetuity is merely 
a constant multiple of the reciprocal of the conventional price of the 
perpetuity. 

The advantage of knowing and using not only the conventional price 
but also this multiplier, in other words the advantage of using yield, 
when comparing the market’s valuation of the same perpetuity at dif- 
ferent times, is that the yield gives an indication of grade and the con- 
ventional price (by itself) gives none. Our discussion (Ch. IV) of the 
relation, of movement of yield to yield itself (as an index of grade) 
would have been impossible in terms of mere conventional prices, even 
if all our bonds had been perpetuities. But conventional prices, though 
they would not have related movements to grades, would, if all the 
bonds had been perpetuities, have told us just as much about the move- 
ments themselves as did yields. 

Strictly speaking, common stocks have no grade in the sense in which 
the term is used of bonds, the sense in which, other things being equal, 
highness of grade shows itself in lowness of yield. The ‘grade’ of a 
bond depends upon the capacity of the issuing corporation to fulfill the 
promises contained in the bond. Yield may be low and grade high be- 
cause of the greatness of the corporation’s capacity or because of the 
smallness of its promises. If the most senior issue of a corporation be 
small enough, the bonds may remain ‘first grade’ throughout a receiv- 
ership. But common stocks are most commonly described as ‘high grade’ 
when their dividends have been large and regular or even increasing, 
and low grade when they have been nil, small and irregular or decreas- 
ing. The ‘yield’ of the stock has little or no relation to this concept of 
grade. Price is its real indicator. The poorest grade of common stocks 
will have the lowest ‘yields’ — namely zero; and the ‘yields’ of all com- 
mon stocks will be related to the market’s estimates of the rosiness of 
their dividend possibilities rather than to the degree of assurance with 
which those dividends can be forecast. A prospect of increasingly large 
dividends will lower the ‘yield’ of a common stock, but a bond whose 
coupons called not for uniform but for increasing payments would not, 
because of that fact, sell on a lower yield basis. 

But, though common stocks cannot be classified as to grade in the 
same way that bonds can be, their place in the investment family, to 
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which bonds and preferred and common stocks all belong, may be de- 
scribed in terms of a concept that is at least related to the concept of 
bond grade. This concept is the concept of priority. If there be two 
bonds of the same corporation that differ only as to their seniority, 
the more senior bond will be of a higher ‘grade’ than the less senior, be- 
cause its claim to payment will be prior to that of the less senior bond. 
And, if the corporation have preferred stock outstanding, that stock 
will (except in very unusual circumstances) be of a lower ‘grade’ than 
any of the corporation’s bonds. In this sense, the common stock will be 
of a still lower grade. The claims of all the bonds will be prior to those 
of the preferred stock and the claims of the latter prior to the claims 
of the common stock. 

Of course, such a classification by priority,, embryonic as it is, is 
strictly possible only with the securities of a single corporation. But the 
fact that common stocks are junior to the other securities of their own 
corporations and hence, as a group, more uncertain as to their future 
payments than bonds suggests that the fluctuations in the valuations 
placed upon them by the market should be expected to be more like 
those of low grade than those of high grade bonds. And they are so. 
There are, of course, exceptions to this generalization. Some common 
stocks act more like high grade than really low grade bonds. But the 
generalization holds of common stocks as a group. Our future discus- 
sion therefore runs in terms of index members and not in terms of 
individual stocks. And the index numbers are, of course, index num- 
bers of stock prices, and not index numbers of stock ‘yields’. The con- 
cept of stock ‘yield’ is, as we haVe seen, quite useless for our purposes. 

The stocks whose prices are used in this book are all American rail- 
road stocks. Our decision to restrict ourselves to railroad stocks was 
not made merely because of the relationship between railroad stocks and 
railroad bonds. It is true that, in recent years industrial and public 
utility stocks have been relatively more important in the American 
speculative and investment markets than railroad stocks. But railroad 
stock prices present not merely a much more homogeneous but also a 
much longer series . 12 Our railroad stock price indexes go back monthly 
12 Cf. Wesley C. Mitchell, Business Cycles , pp. 170, 171 : 

“The number of industrial stocks regularly bought and sold on the market 
in every year since 1890 is too small to make significant averages.” 

While it would have been possible, from Boston quotations, to construct index 



‘DRIFT’ AND COMMON STOCK PRICES 


139 


to January 1857 — a period of seventy-nine years. Until about 1909 the 
railroad stock market was the American security market par excellence. 
Only in the last twenty years or so has its relative importance seriously 
declined. 

We have not used the prices of preferred stocks. The number of rail- 
road preferred stocks paying dividends regularly and having their prices 
quoted has always been so small as to prevent an index of their prices 
having any broad general significance. And, whether they paid divi- 
dends or not, it seemed undesirable to mix them with the common 
stocks. 

The list of stocks used includes, at all times, virtually all the railroad 
common stocks whose prices were being regularly quoted on any of 
the great exchanges. The names of the railroads and the periods dur- 
ing which their stocks were used is graphically exhibited in Chart 32. 
Most of the changes in the list were made necessary or desirable by 
consolidations of one kind or another. For example, stocks No. 21 
(New York Central) and No. 22 (Hudson River) Were used from 
January 1857 to January 1870, and stock No. 23 (New York Central 
and Hudson River) from January 1870 to January 1936. However, 
if a stock became so inactive as to lack quotations for many months 
at a time, it was usually dropped from the list. In some instances stocks 
were not used while the railroad was in the hands of a receiver and 
undergoing reorganization. In a very few instances they were not used 
during a period in which exceptional circumstances only negligibly re- 
lated to their investment values were violently disturbing their prices. 
Thus Northern Pacific was not used during the year of the corner 
(1901). Sometimes it was possible to bring a stock back into the list. 
For example, Northern Pacific was brought back in January 1906. 
(Footnote 12 concluded) 

numbers of the prices of copper mining stocks or cotton mill stocks back as far as 
January 1857 — the date we begin our railroad indexes — few persons would claim 
that such indexes would have anything approaching the general economic signifi- 
cance of an index of prices of the railroad stocks. And their relation to the yields 
of railroad bonds — which are the bonds we have used — would be difficult to inter- 
pret. 

The monthly ‘index of industrial stock prices’ of the New York Federal Reserve 
Bank runs from January 1872 to date. But it is, in its early years, composed en- 
tirely of transportation, communication and mining stocks. The stocks used in 1872 
were: Adams Express, American Express, Consolidated Coal, Delaware and Hud- 
son Canal, Maryland Coal, Pacific Mail, Quicksilver Mining, Quicksilver Mining, 
pfd., United States Express, Wells Fargo Express, Western Union. 
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But, as may be seen from Chart 32, the instances in which a stock was 
dropped and later reinstated are few indeed. 

Before discussing methods of measuring changes in the general 
level of railroad common stock prices, it is desirable to point out some 
characteristics of the price movements of the individual stocks. We 
must remember that, though their ‘grades’ may not be definitely meas- 
urable, the stocks are of different grades. Some are more specula- 
tive — less like high grade bonds — than others. Though all are ‘common’ 
stocks, they vary in their degrees of ‘commonness’. 

Appendix A, Table 14 gives the percentage that the price of each 
stock, in any particular January, was of the price of the same stock 
in the preceding January. Chart 12 presents 79 frequency distribu- 

January 1858 

tions based on this table — one for each year from to 

January 1857 


January 1936 f . ..... 

. This chart shows that most of these distributions are 

January 1935 

skewed in the direction of the general price change. In a year of rising- 
prices they are skewed to the right; in a year of falling prices to the 


left. 

The poorest stocks — those of the most overbonded roads — tend to 
show the greatest percentage price movements, both during periods of 
collapse and during periods of recovery. Now, though it is not logically 
necessary, the poorer stocks usually sell for fewer dollars per share than 
do the more conservative and less speculative stocks. The lower priced 
stocks, therefore, tend to show greater percentage fluctuations in price 
than do the higher priced stocks. 18 But the relation does not exist merely 
because the lower priced stocks tend to be the lower grade stocks. It is 
partly psychological. Speculators seem to prefer to operate in relatively 
low priced stocks. If a sound and conservatively managed corporation, 
whose stock sells at a high price per share and shows only small per- 
13 But their dollar or ‘point’ movements are generally smaller than those of the 
higher priced stocks. During a bull market, a stock that begins by selling for $100 
a share will probably rise in price a smaller percentage but a larger number of 
dollars or ‘points’ than will a stock that begins by selling for $16 a share. 

A curious empirical formula that describes the apparent tendency of price move- 
ment fairly well is that stock prices move equal increments on their square roots. 
Thus, if in a bull market stocks that sold for $100 per share rise in price to about 
$144 a share, stocks that sold for $16 a share will tend to rise to about $36 a share. 
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centage fluctuations, reduces greatly the market price of the stock per 
share by paying a large stock dividend, the new and lower priced stock 
will almost immediately begin to show larger percentage price fluctu- 
ations than did the old and higher priced stock. 

From such strange material many types of index number could be 
constructed. The questions answered by some would be important, 
those answered by others would be trivial or even bizarre. Perhaps the 
first conclusion that one approaching the subject would come to would 
be that there was little if any importance attached to ‘one share’ as a 
unit of measurement. An index number based on totals of the prices 
of one share of each stock would be of the same type as an index num- 
ber of commodity prices that was based on totals of the prices of one 
pound of each commodity. Any aggregate of actual prices calls for 
some weighting. The price movements of Pennsylvania stock are more 
important than the price movements of Western Maryland. 

With almost no exceptions, the index numbers of stock prices that 
are currently published fall into one of three groups. All three are based 
upon arithmetic averages of actual prices. The first and largest group 
contains the ‘unweighted’ indexes. These are arithmetic averages of the 
prices of one share of each stock. 14 The second group contains index 
numbers in which each stock is weighted by the number of shares out- 
standing. The monthly index numbers (see Appendix A, Table 10, col- 
umn 6 and Table 17) presented in this chapter fall in this group (for 
weights, see Appendix A, Table 15). 15 The third group contains index 
numbers in which the prices of the various stocks are weighted in pro- 
portion to their ‘activity’ — the number of shares that are bought and 
sold. 16 

The purpose of weighting is to make movements of the prices of 
the more ‘important’ stocks influence movements of the index num- 

34 Often a set of weights is gradually introduced because of stock dividends. For 
example, the New York Times index of the prices of 25 industrial stocks is con- 
structed by multiplying the present price of each stock by the number of shares that 
now correspond to one share at the time that the stock was introduced into the 
index. Though the divisor is still 25, the total number of shares is now much greater 
than 25. 

is As do the various weekly and monthly index numbers of stock prices published by 
the Standard Statistics Company of New York. Its index numbers extend back to 
January 1918. 

16 Professors Irving Fisher and W. I. Crum have each published index numbers of 
stock prices weighted by activity. 
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bers more than do movements of the prices of the less important stocks 
—if possible, in proportion to their importance. The question becomes 
one of deciding what shall be meant by ‘importance’? Important for 
what? From the standpoint of an individual holder, the ‘important’ 
stocks are those that he owns, and the relative importance of their 
(arithmetic) price movement is in the absence of other factors in pro- 
portion to the number of shares that he owns of each. But all shares 
outstanding are owned by someone. May not the relative social im- 
portance of (arithmetic) fluctuations in the price per share of the stock 
of a particular corporation, therefore, well be thought of as a func- 
tion of the number of shares that the corporation has outstanding ; and, 
in the absence of the disturbing effects of other independent variables 
such as the extent to which the stock of the corporation is used as 
collateral for loans, etc., may not the relative social importance of 
(arithmetic) fluctuations in the price well be thought of as varying 
directly with the number of shares outstanding? 

It is of course true that, if the price at which a share of stock is sold 
be multiplied by the total number of shares outstanding, the resulting 
figure may easily be quite unrepresentative of any intelligent valu- 
ation of the entire enterprise. Dr. Wesley C. Mitchell drew attention 
to this fact in his Business Cycles (p. 171) : 

“Whether the market prices of stocks in 100-share lots may be inter- 
preted as showing accurately changes in the prices of the business enter- 
prises concerned is highly questionable. If 1,000 shares in a railway which 
has 100,000 shares outstanding be sold at $80 per share on a given day, it 
does not necessarily follow that the whole proprietary interest could be 
sold (or bought) for $8,000,000. Indeed, it is seldom safe to infer the 
price for the total supply of any kind of goods from the current market 
price per unit . .' . . that cannot be known except in the rare cases when 
such sales are actually made and the terms published. Hence we must 
content ourselves with taking the figures for what they are — prices of 
shares in business enterprises.” 

We must remember, however, wdien considering the above remarks 
of Dr. Mitchell, that, though a multiplication of price per share by 
total number of shares outstanding does not necessarily show what 
“the whole proprietary interest could be sold (or bought) for”, it does 
determine the valuation that will be put on each and every one of the 
separate parts or ‘shares’ of the proprietary interest by the individual 
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owners of those parts and by their creditors — such as banks. Loans are 
made and are called on the basis of the market prices per share of the 
collateral behind the loans. 

For most economic purposes the ‘importance’ of the market price of 
a share of the stock of a corporation depends upon the number of shares 
outstanding. The economic importance of two shares of stock is not 
necessarily greater because they represent interests in two corporations 
than it would be if they represented an interest in only one corpora- 
tion. To weight prices per share by the number of shares outstanding 
would seem a simple and logical way of allowing each separate indi- 
vidual share an importance not dependent upon the size of the corpo- 
ration to which it belongs. If prices are not weighted by the number 
of shares outstanding, the prices of the shares of small corporations are 
given an importance they do not merit. If Corporation A has 1,000,000 
shares outstanding and Corporation B only 100,000, a five dollar rise 
in the price per share of the stock of Corporation A tends to be ten 
times as important as a five dollar rise in the price per share of the stock 
of Corporation B. The price of each separate share in Corporation A is, 
we may assume, as important as the price of each separate share in 
Corporation B, and there are ten times as many of them. 

The usefulness of index numbers of stock prices in which the prices 
of the various stocks are weighted in proportion to their market activ- 
ity is very restricted. For some theoretical purposes connected with the 
‘equation of exchange’ and for some practical purposes connected with 
the forecasting of stock prices by watching changes in the internal 
‘technical’ condition of the market, the relative ‘importance’ of the 
prices of stocks may be thought of as varying directly with the number 
of shares sold. During a period in which a speculative football, such as 
Auburn Motors once was, is traded in much more actively than the 
stock of a much larger and economically more important company, such 
as General Motors, there is a sense in which fluctuations in the price of 
Auburn are more ‘important’ than fluctuations in the price of General 
Motors. But it is a narrow and technical sense. 17 

Index numbers of stock prices that are weighted by ‘activity’ are sub- 
17 Of course, when a stock becomes extremely inactive ( or abnormally active), its 
price may become a much less reliable measure of careful and significant valuation 
by the market than it would be in more normal circumstances. But this is a matter 
that concerns the adequacy of the pricing process and not the importance of the 
commodity. 
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ject to a quasi mathematical drift. In periods of advancing prices there 
is a pronounced tendency for individual stocks to be abnormally active 
when they are advancing in price more rapidly than the general market. 
The opposite tendency — to be abnormally active when they are declin- 
ing more rapidly than the general market during a period of general 
decline — is very much less pronounced. The reasons for these con- 
ditions are partly technical and partly economic; but, if individual prices 
are weighted in proportion to the changing turnover of the individual 
stocks, the net mathematical result is a pronounced upward drift in the 
index number during rising markets, accompanied by a much less pro- 
nounced downward drift during falling markets. If a stock moves from 
100 to 120 during a short period of great activity (compared with the 
activity of other stocks) and falls back to 100 during a long period of 
relatively small activity, it affects the index number more while rising 
than it does while falling. It is theoretically possible for the price of 
each stock in the index number to be the same at the end of a period 
as it was at the beginning, and yet the index number show a pro- 
nounced movement. 

All existing index numbers of the prices of common stocks contain 
‘economic drift’. This is not merely almost inevitable but also desirable 
and necessary if the indexes are to present faithful pictures of what 
actually occurs. Economic drift is the essential characteristic of the 
movements of common stock prices. Those prices are the prices of 
radically junior securities and economic drift is the very badge of their 
‘juniority’. To eliminate it from an index, if that were feasible, would 
be nothing short of emasculating the .index. 

But mathematical drift is a merely disturbing influence, whether it 
occurs in a pure or in a disguised and quasi form. Charts 3 and 4 were 
introduced to illustrate types of mathematical drift in index numbers 
of bond yields. Chart 13 performs a similar service for stock prices. 
Four index numbers of railroad stock prices are there shown. 18 Each 
index is a ‘chain* number, constructed by chaining together 79 separate 
index numbers, each extending from one January to the next. The in- 
dexes presented by the upper three lines on the chart (A, B and C) vary 
greatly in their movements, but are free from purely mathematical 
drift. The index represented by the lowest line on the chart (D) is 
subject to violent mathematical drift. 

18 For the figures, see Table 16. 
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CHART 13 

INDEX NUMBERS OF THE PRICES 
OF AMERICAN RAILROAD STOCKS 
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Indexes A, B and C are each based on averages of actual prices. I he 
differences in their movements result from differences in the types of 
average used and from differences in weighting. The averages of index 
A are geometric, those of B and C arithmetic. The individual prices 
of A and C are unweighted, those of B are weighted each year by the 
number of shares outstanding. 

From January 1857 to January 1936 index A shows a fall of 34 per 
cent, index C a rise of 141 per cent, but this drift apart is not a purely 
mathematical drift in the sense in which we have been using the term. 
It is not, for example, a drift whose direction could be predicted for 
unknown chance material. Neither the figures of index A nor the fig- 
ures of index C would be changed if the time order of the data were 
reversed. If the 1936 prices of individual stocks had occurred in 1857, 
the 1857 prices in 1936, and the prices of the intervening years had 
been correspondingly reversed as to time order, index A would have 
advanced from 66 to 100 instead of declining from 100 to 66, and in- 
dex C would have declined from 241 to 100 instead of advancing from 
100 to 241. 

In the absence of substitutions, any quasi mathematical drift found 
in the relation between geometric and arithmetic indexes occurs pri- 
marily because of differences in the economic drifts of the individual 
prices. It could not, of course, occur if it were not for a difference in 
the mathematical treatment of the data ; but its direction and very exist- 
ence depend, at all times, on differences in the individual drifts, and 
whenever these individual drifts are large and important, they are of 
economic rather than chance origin. 

The ratio of the arithmetic average of n positive quantities to the 

geometric average of the same quantities equals— th of the sum (i.e., 

the arithmetic average) of the ratios of the individual quantities to 
the geometric average. 19 The product and hence the geometric average 

18 Let A represent the arithmetic average and G the geometric average. Then the 
n individual quantities may be represented by Gx Gx„ Gx 0 , . . . Gx where 
each x represents the ratio of a particular individual quantity to the geometric 
average. Now A, the arithmetic average of the n quantities, of course equals 
G .(xj + x 2 4- x 3 ■■+...+ x n ) 

~ — -. Hence the ratio of the arithmetic average to the 

ii 
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of these individual ratios necessarily equals unity, but their arithmetic 
average varies with and constitutes a species of measure of the ‘scatter’ 
of the original quantities. With both stock prices and bond prices (in 
the sense of the reciprocals of their yields), this scatter tends to de- 
crease with the passage of time; though it sometimes increases for 
fairly long periods. But, whether it decreases or increases depends 
upon economic characteristics of the data rather than upon mathe- 
matical characteristics of the index numbers. 

The economic characteristics of stock price data are such that 
changes and substitutions among the stocks tend to affect index A much 
more seriously than they do index C. Stocks may be removed from an 
index because the road has gone into bankruptcy ; they are never re- 
moved (if sales continue to be regularly made) because of the excessive 
prosperity of the corporation. Now index A is much more affected by a 
specified percentage change in the price of a low priced stock than is 
index C. And the percentage changes of really low priced stocks are, 
or at least have been (on the way down), gigantic. 

The effect on index A of carrying a stock into bankruptcy and then 
removing it from the index may be almost impossible ever to over- 
come, though the effect on index C be relatively small. If, in the final 
year that a stock was in the indexes, its price began the year at 4 and 
ended it at 1, the effect on index A would be no more than merely off- 
set by a later rise in the price of another stock from 25 to 100. And, 
even if the low priced stock was not removed from the index but was 
carried through a reorganization of the road, the mere process of re- 
organization would render improbable a percentage recovery in the 
new stock sufficiently great to offset a previous decline of the old stock 
into the region of zero. 

Stock prices are unlike commodity prices in that commodity prices, 
as handled by the maker of index numbers, are the prices of new and 
not of second-hand or worn-out commodities. Cost of production pre- 
vents the prices of new commodities dropping to zero, or even close 
to zero, and remaining there. Though an index based on unweighted 
geometric averages fulfills the ‘circular test’ and, in that sense, has no 
strictly mathematical drift, it develops a quasi mathematical drift when 
(Footnote 19 concluded) 

A x x + x„ + x ;i + . . . + x„ 

geometric average, or — equals . 

G n 



152 


BOND YIELDS AND STOCK PRICES 

it is constructed from data, such as stock prices, in which the size of 
the ratio fluctuations tends to increase as the price declines, approach- 
ing infinity as zero prices are approached, and in which theie exists 
the very real possibility of permanently zero prices. 

It is of general and fundamental importance to realize that the ap- 
plicability, to any specific data, of no type of averaging or weighing 
can be determined a priori — by mere mathematical analysis- without 
considering the characteristics of the data and the purposes of the aver- 
aging. This view of the subject takes ‘averaging’ out of the vacuum 
in which it is so often discussed. 

Even the index number represented by the lowest line (D) of Chart 
13 , subject as it is to the most violent mathematical drift, is perfectly 
adapted to answer certain practical questions. It is exactly the index 
number required to measure the changing fortune of an investor who 
began, in any January, by investing equal amounts of money in each 
stock and, in each following January, rearranged his portfolio so that 
once again the market values of his individual holdings would be iden- 
tical. 

To the extent that index numbers based upon arithmetic averages 
of ‘relatives’ tend to show a definite upward drift even if constructed 
from mere chance data, their drift is purely mathematical. But the drift 
in index D is greater than would occur with chance data. This is largely 
the result of the fact that, during the four greatest upward surges of 
the railroad stock market, the lower priced and more speculative stocks 
enjoyed a much greater percentage advance than did the higher priced 
and more conservative stocks. And the lower the price of the stock the 
greater the number of shares used in index D. As the price advances 
the number of shares is reduced, new low priced stocks receiving the 
excessive weighting. 

But. for the purpose of comparing the movements of stock prices 
with the movements of bond yields, this quasi mathematical element 
in the drift is as disturbing as is the purely mathematical element. It is 
as undesirable to overweight low priced stocks as it would be to over- 
weight high priced stocks. We are even less interested in how an indi- 
vidual investor would have fared if he had always kept an equal amount 
of money invested in each security than how he would have fared had 
he always held the same number of shares of each security. Our prob- 
lem is a social and not a merely individualistic one. We are concerned 
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with railroad common stocks as a type of security. We are therefore in- 
terested in what happened to railroad common stockholders as a class, 
but not in what would have happened to an individual if he had played 
the market in this way or that. We are interested in the changing value 
of the entire railroad system of the country — in so far as market prices 
can be used to measure changes in that value — rather than in changes 
in the price of arbitrary and insignificant or fluctuating and misleading 
units. 

And, for such a purpose, there is only one index number. Indeed, 
were it not for changes in the number of shares outstanding and for the 
occurrence of amalgamations, consolidations and reorganizations with 
the attendant necessity of substitutions and changes in the list of stocks 
used, no question would ever arise. The price per share of each stock 
would, without discussion, be multiplied by the number of shares out- 
standing in order to obtain a figure for the total ‘equity’ value of each 
corporation — its worth to its stockholders. And these totals would then 
be added together. But, with not only changes in number of shares out- 
standing but also changes in capital structure that alter or even destroy 
the significance of the price of ‘one share’, ‘chain’ index numbers be- 
come absolutely necessary. Index B of Chart 13 is such a number. 

The movements of index B are naturally more like those of index C 
than they are like those of index D. There is always some tendency 
for the stocks of the larger roads to be more conservative investments 
and therefore less violent in their price movements than the stocks of 
the smaller roads. Index B gives the greatest weight to the prices per 
share of the larger roads. It weights the various stocks in proportion 
to number of shares outstanding. Index C reduces this logical and de- 
sirable disparity of weighting by using only one share of each road. 
The larger roads receive no more weight than do the smaller. But index 
D goes so much further in this direction that it tends to introduce a 
system of inverse weighting. In so far as the stocks of the large roads 
are conservative and high priced and the stocks of the small roads 
speculative and low priced, the system of weighting is a complete rever- 
sal of common sense. The large companies are weighted the least 
heavily, the small companies the most heavily. 

Index B is the only stock price index for which we present monthly 
figures. In the calculation of each link in the chain number (from one 
January to the next), prices were adjusted for all stock dividends, 
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rights, etc., that occurred during- the thirteen months. After this had 
been done, the adjusted prices per share were multiplied by the num- 
ber of shares outstanding in the earlier January. We used total num- 
ber of shares outstanding rather than number of shares in the hands 
of investors other than railroads. The difference in the two types of 
index numbers would undoubtedly be microscopic, and the calculation 
of the weights, under the non-railroad investor assumption, would have 
been a piece of foolish labor. 

Even if there were good reasons for eliminating all intercompany 
holdings when determining weights, it would mean only that our index 
tended to weight slightly more heavily than it should — but not in any 
such extreme manner as ‘one share each’ indexes — the stocks of the 
smaller roads. Little railroads do not hold the stocks of big ones to 
anything like the extent that big roads hold the stocks of little ones. 
Railroads much more usually buy stocks for control or for a voice in 
the management than they do for a mere share in the profits with other 
investors. 

Chart 14 presents the monthly movements of the railroad stock 
price index number, in which the prices of the individual stocks are 
weighted by the number of shares outstanding, and also the monthly 
movements of the ‘adjusted’ index number of the yields of high grade 
railroad bonds. The bond yield index is inverted and its scale is double 
that of the stock price index. As both scales are logarithmic, an upward 
movement of the bond yield index resulting from a halving of yields 
would, therefore, be of the same size as an upward movement of the 
stock index resulting from a quadrupling of prices. 

It is at once apparent that the dissimilarities of the major movements 
of the two lines are much more striking than the similarities. The major 
long term movements of the bond yield line ( inverted yields) are : (1) 
the irregular but violent up-swing from 1857 into 1864, followed by 
the short but violent down-swing into 1866; (2) the great upward 
swing from 1869 into 1899; (3) the great downward swing from 1899 
to 1920 ; (4) the great, though extremely irregular, upward swing from 
1920 to the date of writing. There was a fair degree of similarity be- 
tween the trend movement of stock prices and the trend movement of 
the reciprocals of bond yields (as in the inverted line of Chart 14) from 
1857 to 1864. There was, however, in railroad stock prices, no com- 
parable movement to the violent down-swing of the bond yield recipro- 
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cals into 1866. During the great swing of the bond yield index from a 
high of 6.72 per cent in December 1869 to a low of 3.07 per cent in 
June 1899, stock prices were see-sawing up and down on a plateau. 
There was a drop definitely below the plateau into 1877 and a recov- 
ery definitely above the plateau into 1881, but in December 1869 the 
stock price index number stood at 37.52 and as late as June 1897 at no 
more than 36.45. 20 During the first ten years of the great downward 
swing of the bond yield line from 1899 to 1920, stock prices doubled 
(from 51.14 in June 1899 to 105.83 in August 1909). It is true that 
the. two lines move down together from 1909 to 1920 and up together 
from 1921 to 1927, and that, in the recovery after 1932, the major 
trends of both lines are upward. But the movements of the bond yield 
line, during the great 1929-32 collapse in stock prices, are little more 
than mere irregularities. There is no real similarity between the long- 
term trends of the two series. 

The ‘cyclical’ movements of the two series are much more closely 
related than are the long term trends. Lines D and E of Chart 21 repre- 
sent the deviations of the bond yield and stock price mathematical 
graduations (presented, with the data, in Chart 14) from cycle-elimi- 
nating mathematical trends. Though there appear serious variations 
in the lags and even, at times, extra ‘cycles’ in one or other of these 
two deviations lines, there is, over the whole period, a real and rather 
striking similarity between them. 

But the reader must remember that the disturbing effects of the dis- 
similarities of the long term trends do not exist in these deviations 
series. The short swings of the data, as they actually occur, show a 
much less uniform similarity between the two series than do the devi- 
ations. And even the similarity between the two sets of deviations is, 
as we have said, by no means uniformly close. The elimination of long 
term trend creates maxima and minima in the deviations series that 
do not exist in the original series. The deviations curve tends to pass 
through the zero line where mere points of inflection occur in the orig- 
inal series. For example, the stock price collapse that began in 1876 
is accompanied by only a levelling off of the movement of the bond 
yield line of Chart 14. But in Chart 21 the deviations lines are strik- 
ingly similar in their movements through 1873, 74, 75, and 76. Simi- 

20 For the figures from which Chart 14 was constructed see columns 5 and 6 of 
Table 10. 
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larly, the stock price rise into the sharp peak of 1902 is accompanied 
by a fall in the (inverted.) bond yield line of Chart 14. The stock price 
collapse of the next year (1903) is accompanied, not by a reversal of 
direction after a rise, but only by an increased rate of decline of the 
(inverted) bond yield line of Chart 14. But, in Chart 21, the two series 
each show a definite minimum 21 in 1902. 

In exceptional instances, the deviations curves of Chart 21 require 
very careful interpretation if they are not to be misleading. And, in at 
least one instance — when they suggest a stock price maximum ( mini- 
mum on the inverted deviations line of Chart 21) at the end of 1930 — 
one naturally feels that the mathematical rigidity of the ‘cycle-eliminat- 
ing’ trend curve has introduced a palpable absurdity into the data. The 
collapse of (raw) stock prices that began in the autumn of 1929 was 
so sudden and the downward movement so precipitate and long-con- 
tinned that the trend curve, in its efforts (if we may be permitted to 
use such an expression) to handle 1930, 1931 and 1932, turned down 
even more steeply than the seasonal-eliminating graduation of the 
data. 

That the short term or cyclical movements of stock prices and bond 
prices (as reciprocals of yields) should be more alike than the long term 
trends, if not as to the amplitude at least as to the timing of the move- 
ments, is as one would expect. The down swing of the economic cycle 
is a period in which the general demand is not primarily for more 
secure investments, but for more cash. It is a period of ‘liquidation — 
a period in which an extraordinarily large percentage of debtors are 
being forced to pay off or reduce their debts, a period in which they 
are attempting to sell rather than merely to improve the grade of the 
securities in their portfolios. A reverse process goes on during recov- 
ery. As the community emerges from the vicious circle of compulsory 
debt payment or bankruptcy, with its inevitably depressing effects on 
potential investors who fear further declines, all types of security 
soon tend to advance. 

The cyclical fluctuations of common stock prices are greater than 
the cyclical fluctuations of the prices of high grade bonds not merely 
because the expectation of future payment from the stocks fluctuates 
while that from the high grade bonds remains virtually constant but 
also because the stocks are, to a much greater extent than are bonds, 

Stock prices, but not bond yields, are inverted in Chart 21. 
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carried on loans. Blit the cyclical movements of the two types of se- 
curity have essentially the same relation to the business cycle, the cycle 
of confidence, the cycle of debt contraction and debt expansion."" 

But there are no such simple reasons for expecting the long term 
trends of the two series to be similar. The compulsory liquidation on 
the cyclical decline and the plethora of funds for investment on the 
cyclical advance are each, in a sense, reactions from conditions that 
had become, both economically and psychologically, thoroughly ex- 
treme. A cyclical decline in stock prices is primarily a result of pres- 
sure rather than of a change in anticipated earnings — important as 
such a change may be. But this is not true of long continued move- 
ments of stock prices. Those movements are primarily the result of 
changes in anticipated earnings. But the prices of high grade bonds 
move with stock prices in business cycles, not because of the earn- 
ings factor but because of the pressure factor. For a changing list of 
bonds that are always of superlative grade, changes in the earnings 
factor may be assumed to be negligible. 

And finally, the demonstration that the long term trends of the two 
series should not be expected to be necessarily the same may be put 
into the form of a reductio ad absurdum. If we assume that the long- 
term movements of the prices (or yields) of bonds of superlative grade 
are much the same whether the bonds be railroad, industrial or public 
utility bonds, we realize that there is no inherent reason why the prices 
of superlative railroad bonds should not move up and down on their 
long time trends with the prices of industrial or public utility stocks 
as closely as with the prices of railroad stocks. But, while the cyclical 
movements of the three types of stock have usually been timed almost 
the same, their long term trends have often been quite different. For 
example, while railroad stock prices were declining from 1909 to 1920, 
the secular trend of industrial stock prices was definitely upward, from 
1910 to 1919 strongly so. 

Of course, if we were to compare stock price movements with the 
movements of the prices of low grade long term bonds, we should ex- 
pect to find a greater similarity than if the comparison were with bonds 
of superlative grade. But the increase in similarity, though definite, 
would not necessarily be great. We must remember that a bond, with 

22 It is because it is a cycle of confidence that the movements of stock prices tend 
to lag behind those of bonds. 
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its maximum possible return, should be expected to act quite like a 
common stock only if that maximum return were so far above both 
the actual and the expected returns as to constitute no real ‘damper’ 1 on 
upward movements. But the problems presented by bonds that are mak- 
ing no ‘interest’ payments or at best only reduced payments are, unless 
the bonds be income bonds, entirely different from those of common 
stocks. For example, the absence of dividend payments does not evoke 
the spectre of bankruptcy. 

If, however, instead of collecting prices for a number of extremely 
low grade bonds — whose ‘lowness’ of grade would be undetermined — 
and comparing the movements of their prices (or yields?) with the 
movements of stock prices, we compare the movements of stock prices 
with a cumulation of the grade ‘factor’ given by the slopes of the 
‘sigma’ lines, the results are rather interesting. 

Chart 15 presents such a comparison. The reader will remember that, 
when the ‘slope’ of a sigma line is less than unity, the higher yield lower 
grade or in general more ‘junior’ bonds are acting better than the lower 
yield, higher grade bonds. They are either decreasing in yield more 
rapidly or increasing in yield less rapidly than the higher grade bonds 
or, in exceptional instances, decreasing in yield while the lower yield 
bonds are increasing. Also, the reader will remember that the mathe- 
matical equations represented by the sigma lines are of such a nature 
that, if the product of the slopes of consecutive sigma lines be cumu- 
lated, the result (in the absence of substitutions) will be the slope of the 
sigma line relating directly the yields of the bonds at the earliest and 
latest dates. Assuming the slopes of the sigma lines to be indexes of 
the degree of improvement or decline in railroad prosperity, or, more 
accurately, indexes of improvement or decline in the market’s valu- 
ation of junior securities when compared with senior securities, we 
naturally feel that a comparison of stock prices with a cumulation of 
the sigma ‘slopes’ would surely be interesting. 

The most cursory comparison of Charts 14 and 15 will convince 
anyone that, as we should expect, the major movements of stock prices 
follow much more closely and consistently the major movements of the 
cumulated sigma slopes (Chart 15) than they do the major movements 
of the yields of high grade bonds (Chart 14). But the short term move- 
ments of stock prices, whether separated from their long term trend 
as in Chart 21 or unseparated as in Chart 14, are more like the corre- 
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sponding short term movements of the (inverted) yields than they are 
like the short term movements of the cumulated sigma slopes (Chart 
15). 

Of course, this appearance of similarity in the major movements 
of railroad common stock prices and the cumulated sigma slopes of the 
bond yields and its frequent absence in the merely cyclical movements 
of the two series may both, to some extent, be statistical accidents. 
Though our index of railroad stock prices is an almost all inclusive 
index and is, for most purposes, logically weighted, it is theoretically 
perhaps, for the purposes of our present comparisons, too all inclusive 
and not quite logically weighted. Though the movements of the yields 
of railroad bonds of the highest grade should theoretically be virtually 
as closely correlated with the course of industrial stock prices as with 
the course of railroad stock prices — if either correlation were logi- 
cally called for — the sigma lines derived from the movements of the 
yields of railroad bonds of various grades have no such necessary rela- 
tion to the prices of industrial stocks as they have to the prices of rail- 
road stocks. And, to carry the argument one step further, no such nec- 
essary relation to the prices of railroad stocks in general as they should 
be expected to have to the prices of the stocks of those particular rail- 
roads whose bonds were used in obtaining the sigma equations. 

There are both practical and theoretical difficulties that make the con- 
struction of a stock price index number that would be more logically 
adapted to our immediate problem extremely difficult ; and the general 
usefulness of such an index would be much less than that of the one 
we present. Whether it would increase or decrease the similarity of 
movement of the two lines presented in Chart 14 is hard to say. 

For we must remember that the other function — the cumulated sigma 
slopes — is also anything but perfect from either a theoretical or a statis- 
tical standpoint. For example, the absence from the cumulated sigma 
slopes of a dip in 1903 and a recovery in 1904 is definitely explained 
by Chart 8 on which the non-linearity of the scatter outside the range 
of the bonds we used from January 1903 to January 1904 is clearly 
shown. The slope of the asymptote of the hyperbola that extends into 
the region of high yields is definitely greater than unity while the 
slope of the sigma line is less than unity. 

And finally, though it would have been interesting and enlightening, 
if we had had the ability to do so, to have presented such functions of 
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stock prices and of bond yields and bond yield ‘drift’ as would have 
furnished an almost perfect correlation between the series, it would 
have been interesting as evidence only of the nature of the relationship, 
not of its existence. Chart 15 must be thought of as a test of how 
adequately the sigma system can represent a relationship that, from 
a priori considerations, may be assumed to exist, rather than as a 
demonstration of the existence of such a relationship. 
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T he statistical study of time series has presented few more puzzling 
problems to the economist than those concerned with the relations be- 
tween interest rates and commodity prices. The apparently high corre- 
lation between the movements of bond yields and the movements of 
commodity prices has been accepted, not merely by the man on the 
street but also by many professional economists, as virtually conclusive 
evidence that interest rates and commodity prices must be causally 
related in some extremely direct if not extremely simple manner. But 
the prevalence of this conclusion has resulted more from the aggressive 
assurance of a few hierophants than from a careful examination and 
consideration by their disciples of either the data themselves or the 
treatment of the problem by the masters. 

The complete assurance that a persistent similarity between the 
movements of bond yields and the movements of commodity prices is 
so well established as to call loudly for explanation is typically ex- 
pressed by John Maynard Keynes in his Treatise on Money. Mr. 
Keynes, after drawing attention to “the extraordinarily close correla- 
tion over a period of more than a hundred years between the rate of 
interest, as measured by the yield of Consols, and the level of prices, 
as measured by the Wholesale Index-Number”, goes on to add that 
this correlation “is one of the most completely established empirical 
facts within the whole field of quantitative economics” and concludes 
that “it is very unlikely indeed that it can be fortuitous, and it ought, 
therefore, to be susceptible of some explanation of a general char- 
acter ”. 1 

1 II, 198. The reader should be very careful that he does not, give more weight than 
should be given to the expression “over a period of more than a hundred years’’ 
in the above quotation. A high correlation between two long extended series is an 
index of the closeness with which the two series can be expressed in terms of one 
another bv a particular mathematical equation, usually a straight line with two defi- 
163 


164 BOND YIELDS AND STOCK PRICES 

As illustrations of how the relationship has been or can be demon- 
strated, Mr. Keynes presents first a table comparing ‘adjusted’ com- 
modity prices with the yield of Consols by five-year periods from 1791 
to 1919 and annually from 1920 to 1928. 2 The ‘adjustments’ consist 
in increasing by 10 per cent the commodity-price figures for 1791-99, 
1820-54, 1875-84 and 1926-28, by increasing by 20 per cent the fig- 
ures for 1885-1914, and decreasing by 20 per cent the figures for 1915— 
20. Mr. Keynes describes these ‘adjustments’ as “dampening down the 
more violent movements” of the price series. 3 

Leaving the ‘adjustments’ with the statement that, “whilst making- 
matters clearer to the eye”, they are “not, however, at all necessary to 
establish the correlation”, Mr. Keynes proceeds to introduce some of 
the statistical work of W. H. Coates and E. G. Peake. Mr. Coates, 
comparing annual figures for the yield of Consols with annual figures 
for the Statist index of British commodity prices, had found 4 that 
“the Pearsonian coefficient of correlation” between the raw annual 
figures for the two series was, for the period 1825-1924, +.893 ±.014 
and, if the yields of Consols were lagged one year, +.903 ±.012. Mr. 
Peake had found, for the years 1882—1913, high coefficients of corre- 
lation between the Statist price index number and the yields of London 
and Northwestern Railway Debenture Stock (r = +.880 without lag- 
ging and +.888 when the yield was lagged one year). He had also 
found lower but still relatively high coefficients between the commod- 
ity price series and short term money rates during the same period. 
Without lagging, the comparison with the average annual rate on 
‘floating money’ gave r = +0.801 and the comparison with the dis- 
count rate on three months’ bank bills gave r == +0.724. In each in- 
stance, lagging decreased the coefficients. 5 

In his popular summary of the movements of commodity prices and 
( Footnote 1 concluded) 

nite constants. Now such a high correlation gives no proof that the series can be 
as adequately expressed in terms of one another in their successive parts by the same 
equation — which the expression “over a period of more than a hundred years” 
might lead the careless reader unconsciously to assume. 

2 Ibid., p. 199. 

3 Ibid., p. 200. Considerable insight into the nature of these ‘adjustments’ may be 
obtained by examining Chart 16 on which are presented annual data for (unad- 
justed) British commodity prices and the yields of Consols. 

4 See Colwyn Report on National Debt and Taxation, Appendix XI, p. 101. 
r ’ J. M. Keynes, Treatise on Money, II, 20 2. 
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the yields of British Consols, Mr. Keynes writes : 6 The broad char- 
acter of the statistics since 1820 can be summarized as follows. Prices 
and Interest fell together from 1820 to 1850 , rose together from 1851 
to 1856, fell together in 1857—58, rose together from 1858 to 1864, 

fell together from 1866 to 1869 , fell together from 1873 to 1896, 

rose together from 1896 to 1900 , fell together from 1901 to 1903, 

rose together from 1905 to 1907 , fell together in 1907-08, rose to- 

gether from 1908 to 1914 and 1914 to 1920 , and fell together from 
1920 to 1923 . And over and above these general trends, a number of 
the minor oscillations of the two are in the same direction.” 7 
« Ibid., p. 201. 

7 Ibid., p. 201. 

The numbers of years in “these general trends” (in which the years 1865, 1870, 
1871, 1872 and 1904 do not appear) are 31, 6, 2, 7, 4, 24, 5, 3, 3, 2, (7, 7), 4. 

The 31-year period from 1820 to 1850 shows a very considerable dissimilarity in 
the ‘minor oscillations’ of the two series. But the trend of each series is undoubtedly 
downward throughout the period (see Chart 16). And the declines from the earli- 
est to the latest year are almost identical. Prices (on the Sauerbeck-Statist index 
used by Mr. Keynes) were 31 per cent and the yield of Consols 30 per cent lower 
in 1850 than in 1820. The 31 -year period is the period covered by the first of the 
“general trends”. 

But, in the 25-year period from the price minimum year 1849 to the price maxi- 
mum year 1873 the two series show no such similarity of long term trend. The 
Sauerbeck-Statist index for 1873 is 148 per cent of the 1849 figure, but the average 
yield of Consols was, in 1873, the same as in 1849. It is true that the yield of the 
high-yield year 1866 was 13 per cent higher than that of the low-yield year 1852; 
but 1852 is three years later than the price-minimum year 1849, and 1866 seven 
years earlier than the price-maximum year 1873. Mr. Keynes does not present the 
25-year period 1849-73 as the period of one of the “general trends”. He breaks 
it up into no less than four ‘general-trend’ periods — 1851—56, 1857-58, 1858-64, and 
1866-69. The analysis stops with 1869. No reference is made to the period 1870—73, 
in which the commodity price index rose more than 15^4 per cent while the yield 
of Consols hardly even fluttered — Sauerbeck’s index for these four years being 
96, 100, 109, 111; and the annual average prices of Consols 92.44, 92.71, 92.46 and 
92.61. 

Mr. Keynes’ action in not breaking up the 1873-96 period seems wise. There are 
no appreciable bond yield movements corresponding to the two minor upswings of 
annual commodity prices during the period. On the other hand, the trend of each 
series was undoubtedly downward throughout the period, though the commodity 
price decline was much more rapid in the earlier years than it was in the later 
and the bond yield decline much more rapid in the later years. The convex and 
concave appearance of the two trends may be seen in Chart 16. 

Mr. Keynes next states that the two series “rose together from 1896 to 1900” and 
“fell together from 1901 to 1903”. The first of these statements may be passed over 
without comment, but the second calls for some hesitation. It is true that, from 
1901 to 1903, with the data Mr. Keynes was using (Sauerbeck’s index number of 
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Before coming to any decision as to the conclusiveness of Mr. 
Keynes’ various arguments, the reader should, of course, examine the 
data . 8 That’s always a good thing to do! And it is especially desirable 
in the present instance. Many readers are inclined to investigate for 
themselves the statistical adequacy of a mere verbal summary. But 
few have the hardihood to face boldly that mystic clincher of argu- 
ment, a high coefficient of correlation. And the advocates of the vari- 
ous theories concerning the relations between commodity prices and 
interest rates have no compunction about how they use that terrifying 
blunderbuss. 

Professor Irving Fisher has for many years been intensely inter- 
ested in demonstrating the existence and investigating the economic sig- 
nificance of a time relation between the movements of interest rates 
and the movements of commodity prices. He believes, as firmly as 
does Mr. Keynes, that the statistical history of the two series demon- 
strates an interrelation that “ought to be susceptible of some explana- 
tion of a general character’’. Over and over again he has marshaled the 
(Footnote 7 concluded) 

commodity prices and A. H. Gibson’s figures for the yield of Consols), prices fell 
from 70 to 69 and yields from 2.917 per cent to 2.825 per cent. The yields for 1901 
and 1903 are, of course, based on the prices of the new stock that the British Gov- 
ernment had, in 1888, offered the holders of the old 3 per cent Consols. But the 
Government announced in 1888 that the new stock would carry 3 per cent interest 
until April 5, 1889 ; 2-% per cent interest thereafter until April 5, 1903; and 2)4 per 
cent interest thereafter until April 5, 1923, after which date the Government could 
redeem it at par. Now the ‘yields’ that Mr. Gibson assigned to this stock are not 
calculated on the basis of these conditions. They are calculated on the assumption 
that the current rate would be paid in perpetuity. For example, the 1901 yield is 
obtained from the 1901 average price by assuming that 2% per cent of par would 
be paid in perpetuity (the terms of the bond to the contrary notwithstanding). The 
1903 assumption seems to be that the total payment of that year (2 9/16 per cent 
of par, or one-quarter at 2^4 and three-quarters at 2)4 ) would be the amount paid 
per annum in perpetuity. The average price of the bond was 94)4 i n 1901 and 90)4 
in 1903. The correctly calculated yield was higher and not, lower in 1903 than it was 
in 1901. We have, in Chart 16, presented the Gibson yields. They are the yields 
that are used by Keynes and Fisher. e.But they are not correct for the period 1888 
to 1903 (compare Chart 16 with Chart 19 which shows prices of both series). 

For the whole period 1896 to 1923 the reader may check up and weigh Mr. 
Keynes’ analysis by consulting not only Chart 16 but also Chart 19 ( price data 
for the two series). 

Mr. Keynes does not present any “general trends” for the period after 1923 
though his table ( Treatise on Money , p. 199) gives prices and yields annually 
through 1928. 

8 See Charts 16 and 19. 
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evidences that high and low interest rates tend to accompany high 
and low commodity prices. “These high correlations do not neces- 
sarily mean that the interest rate will always be high when prices are 
high and low when prices are low, but the tendency toward this is 
definitely established.” 9 And again, . . over long periods of time 
high or low interest rates follow high or low prices by about one 
year.” 10 

But Professor Fisher is not satisfied that the truly significant rela- 
tion is between high and low prices and high and low rates. He finds 
a high correlation between levels difficult to explain. His theoretical 
analysis had suggested that interest rates (in terms of money) ought 
to be high while prices are rising and low while prices are falling . He 
therefore asked himself whether the interest rate figures, which seem 
directly dependent on price levels , cannot be presented at least as ade- 
quately in terms of price changes. 

In The Rate of Interest (1907) he had offered evidence that short 
term interest rates tend to be higher during periods of rising commod- 
ity prices than during periods of falling commodity prices, and to be 
functionally related to the rate of rise or fall. At the end of a rather 
long statistical section, he writes: “We therefore conclude with great 
confidence that, ‘other things being equal’, the rale of interest is rela- 
tively high when prices are rising and relatively low when prices are 
falling.” 11 The tables upon which this conclusion is based contain 
comparisons of ‘bank’ and ‘market’ short term interest rates in various 
financial centers with the annual percentage rise or fall of commodity 
prices during periods of rise and fall. 

There is a statistical peculiarity of these early tables that does not 
appear in the revised form in which they are presented in Professor 
Fisher’s later book, The Theory of Interest (1930). In the earlier 
book, periods described as periods of rising (or falling) prices include 
the filial , but not the initial, years of rise (or fall). 12 But, even in the 
9 Theory of Interest, p. 431. 

Ibid., p. 430. 

11 The Rate of Interest, p. 277 ’. 

is For example, if annual average prices ran 100, 104, 108, 104, 100, 104, 108, 104 
ad infinitum, each period of ‘rising’ prices would be assumed to consist of two years 
with respective prices of 104 and 108; and each period of ‘falling’ prices would be 
assumed to consist of two years with prices of 104 and 100. The average price 
would, therefore, during years of ‘rising’ prices, be 106; and, during years of ‘fall- 
ing’ prices, 102. Such treatment of the data is, of course, to be peculiarly deprecated 
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later book, we find evidences of the difficulty of deciding objectively 
how the ‘periods’ should be selected. For example, in the table 13 that 
compares London open market rates 14 with ‘annual rates of change 
in the price level’, the first four periods are given as 1825-34, 1834—39, 
1839-52 and 1852-57. An examination of the lowest line of (our) 
Chart 16 would suggest not 1834 but 1832 as the bottom year of the 
decline in prices (the independent variable) from 1825 ; and 1849, 
rather than 1852, as the bottom year of the decline from 18393 5 But, 
if we make the seemingly unimportant substitutions of 1832 for 1834 
and 1849 for 1852, we seriously affect the apparent significance of the 
entire table. The correlation between the interest rates (for each period ) 
and the rates of change in the price level (for the corresponding pe- 
riods) falls from the low figure +0.33 to the insignificant figure 
+0.23. lfi And, if New York rates and American prices be used in- 
stead of London rates and English prices, the results are even more 
meaningless. 17 

By 1930, Professor Fisher himself was no longer enthusiastic about 
the tables comparing ‘bank’ and ‘market’ rates with average annual 
percentage movements of commodity prices. In the earlier book these 
(Footnote 12 concluded) 

when the objective is to demonstrate that high interest rates accompany not high 
but rising commodity prices. If rates were a constant multiple of prices, they 
would, with such treatment, appear to be higher during periods of rising prices 
than during periods of falling prices — as would the prices themselves. 

13 Table VII, p. 527, The Theory of Interest. 

14 The averages of the Bank of England rates of discount contained in this table 
need correction for the periods 1852-57 and 1858-64. They are averages of the 
annual rates given in the table on p. 520 of The Theory of Interest. The rates 
of that table reproduce, with a few corrections, a portion of the table that appeared on 
pp. 418-20 of The Rate of Interest. But some serious errors are uncorrected. The 
annual averages of the Bank rates for 1853, 1854, and 1855 remain 2.7, 2.1 and 2.9 
instead of the correct figures, 3.7, 5.1 and 4.9. The corresponding figure for 1859 
remains 3.7 instead of 2.7. A correction of these errors would somewhat improve 
Professor Fisher’s case. But the open market rates, which we discuss in the text, 
present his case more strongly than even the corrected Bank rates. 

10 For the years 1831-35, the price index Professor Fisher prints and uses runs 92, 
89, 91, 90, 92 ; for the years 1848-53, it runs 78, 74, 77, 75, 78, 95. 

16 The correlation for the period from 1858 to 1927 is only 4-0.19. 

17 Professor Fisher’s table of New York rates and changes in American prices 
(Table VIII, p. 527, The Theory of Interest) must not be used. The calculations, 
and even the algebraic signs of that table, are inaccurate. For example, the period 
1860-65, during which prices rose from 100 to 232 (on the price index used by 
Professor Fisher), or at the rate of 18.3 per cent per annum, is described as a 
period during which prices were falling at the rate of 14.3 per cent per annum, etc, 
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tables constitute the backbone of a chapter. In the later book, they are 
tucked away among the appendices. Indeed, in the text of the later 
book, the theory that the levels of rates are simply and directly related 
to price changes is completely abandoned. On page 417 of The Theory 
of Interest, we read, “A very brief examination of the charts below 
indicates that there is little or no apparent relationship between price 
changes and interest rates in any of the periods studied in either 
country [Great Britain and the United States] except for 1898-1924 
in Great Britain” (Professor Fisher’s italics). On page 418, we read, 
“These results suggest that no direct and consistent connection of real 
significance exists between P' and i.” 18 And, on page 427, “The studies 
of both the long term and short term movements of prices and interest 
rates give very similar results. In both studies the r’s are insignificant 
when P' and i are correlated directly, either with or without lag- 
ging. 

But Professor Fisher is not disturbed by this fact now that he be- 
lieves that he has discovered that rates are really related to price 
changes rather than to price levels — though not in any such simple 
manner as he once assumed and now rejects. That the coefficients 
of correlation between rates and price changes are small, he now feels 
is of no great consequence. “The small numerical value of r suggests 
that the relation can be revealed only faintly by P r and i directly. But 
a little consideration suggests that, the influence of P f on i may be as- 

18 By P' Professor Fisher refers to rate of change in commodity price level and 
by i to interest rate (whether bond yield or short term rate). For a fuller discus- 
sion of the meaning of these terms see Appendix B. 

ia The student of Professor Fisher’s The Theory of Interest should consider very 
thoughtfully the significance of comparing P' with a lagged i. For example, if he 
wishes to understand just how, in a particular instance, varying the lag can affect 
the coefficient of correlation as it does, he will examine with great care the par- 
ticular pair of series that are being correlated. He will study with great technical 
interest such data as those presented in the chart opposite p. 426 of The Theory of 
Interest, in order to discover how a coefficient of correlation between quarterly 
averages of short term interest rates and quarterly changes in commodity price levels 
can be — 0.63 without lag, — 0.16 when rates are lagged two years, +0.17 when rates are 
lagged four years, and reach a maximum (though it be no greater than +0.35) when 
the rates are lagged six years — in other words when the quarterly changes in com- 
modity prices are correlated with quarterly short term interest rates six years ahead. 
(See chart number 50, p. 426, The Theory of Interest.) 

And he might wonder how many more maximum and minimum values for r 
could be obtained if the lags were extended, a year at a time, until quarterly 
changes in commodity prices were being compared with quarterly short term in- 
terest rates a century later. 
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simied to be distributed in time — as, in fact, must evidently be true of 
any influence. This hypothesis proved quite fruitful in my studies 
several years ago, in the course of which the theory of distributed 
influence or, if we wish to avoid the implication of cause and effect, 
of distributed lag was developed in considerable detail.” 20 

The function that Professor Fisher uses to represent ‘the aggregate 
influence’ of past price changes on present interest rates, he terms P r . 
“Arithmetically, P' is merely a certain weighted [arithmetic] average 
of sundry successive P f ’s.” 21 The weights are the natural numbers be- 
ginning with unity. 22 The most recent F has the heaviest weight. For 
example, if P r be a weighted arithmetic average of eight successive 
F ’s, the weight assigned to the earliest F will be unity, that assigned 
to the next P' will be two, and that of the most recent F will be 
eight. 

The coefficients that Professor Fisher obtained by correlating bond 
yields and short term interest rates with F, are, in almost every in- 
stance, higher than those he obtained by correlating them with F t but 
lower than those obtained by correlating them with P. In other words, 
rates and yields were usually more highly correlated with ‘the weighted 
average of sundry successive’ price changes than they were with the in- 
dividual price changes ; but not so highly correlated as they were with the 
raw prices. Before offering any suggestion as to the significance of this 
fact, it is desirable to present some of Professor Fisher’s statistical 
results. 

Pie applied the distributed lag (P f ) procedure to annual commodity 
price and bond yield figures for three periods 23 in Great Britain, 
(1820-64, 1865-97 and 1898-1924) ; and to one period in the United 
States, (1900-27). For the period 1820-64 in Great Britain, opera- 
tions with the ‘distributed lag’ give a maximum coefficient of 
+0.46, note 24 and direct correlation of the raw data a maximum coeffi- 
cient of +0.57. note 25 For the period 1865-97, the ‘distributed lag’ 

20 The Theory of Interest, p. 419. Professor Fisher’s italics. 

21 Ibid., p. 419. See also note 18, this chapter. 

22 Ibid., p. 421, lines 3-6 inch 

23 Breaking the data up into ‘periods’ results, of course, in the mathematical equa- 
tions or ‘laws’ relating the two variables to one another being (except by accident) 
different for each period. 

24 Read from Chart 46, p. 421, The Theory of Interest. 

25 Read from Chart S3, p. 430, ibid. 
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gives a maximum of +0.80, nole 26 and the raw data +0.91."' Uc 27 
Only for the period 1898-1924, does the distributed lag procedure give 
a higher coefficient (+0.98 nole S8 ) than the raw data (+0.93 nole 29 ). 

For the period 1900-27 in the United States, the distributed lag 
gives a maximum coefficient of +0.857, notu o0 while the corresponding- 
figure from the raw data is +0.92. note 31 

After discussing British and American correlations between P' and 
bond yields, Professor Fisher has a few words to say about the use of the 
P f procedure with American commodity prices and short term interest 
rates. He writes : “A study of short term commercial paper rates in rela- 
tion to short term price movements corroborates the evidence obtained 
from correlating long term interest rates and price changes. The New 
York interest rates on short term commercial paper have been correlated 
with changes in the quarterly wholesale price indexes computed from 
monthly indexes of the United States Bureau of Labor Statistics for 
the periods 1890-1914 and 1915-1927.” 32 

For the period 1890-1914, he obtained from these quarterly data 
a maximum coefficient between P' and i of +0.37, note 33 by lagging i 
four years. But, using P* in the form of an arithmetic average of thirty 
‘successive P' ’s’ (extending, therefore, over a period of seven and 
one-half years), he obtained a coefficient of +0.41. note 3-1 For the 
period 1915-27, he obtained a coefficient of +O.35, ,,ole 35 between P’ 

and the quarterly short term rates of six years later. 36 But, by using P' 
(Footnote 25 concluded) 

Professor Fisher comments wistfully on the low figures for 1820-64. He writes : 
‘The British figures for 1820-64 give the lowest of any included in this study. These 
low figures are possibly due in part to the less accurate price indexes in those early 
years’. Ibid, p. 423. 

26 Read from Chart 46, p. 421, ibid. 

27 Read from Chart 53, p. 430, ibid. 

22 Ibid., p. 423, line 23. 

29 Read from Chart 53, p. 430, ibid. 

80 Ibid., p. 423, line 26. 

31 Read from Chart 53, p. 430, ibid. 

32 Ibid., p. 425. 

33 Read from Chart 50, p. 426, ibid. 

34 Read from Chart 51, p. 427, ibid. 

3s Read from Chart 50, p. 42 6, ibid. 

36 The text does not state what years each series covers ; whether thirteen years in 
each instance, that is, for example, 1909-21 for prices and 1915-27 for rates ; or a 
mere seven years, that is 1915-21 for prices and 1921-27 for rates. 

In the P' comparison of annual American prices with annual American bond yields 
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in the form of an arithmetic average of 120 ‘successive P' ’s’ 37 (extend- 
ing therefore over a period of thirty years) 3S , he obtained a coefficient 
of +0.738. note 39 

This is an appreciable degree of correlation. But the correlation be- 
tween the raw quarterly prices (P) and the raw quarterly rates for 
the same period (1915-27) 40 is, without lagging, +0.709. And, if the 
rates be lagged one quarter, +0.829. If the rates be lagged two quar- 
ters, r = +0.891. note 41 

(Footnote 36 concluded) 

for the period 1900-27, both types of comparison seem to have been made. See the 
notations in the body of Chart 47, p. 422, The Theory of Interest. 

37 Compare first paragraph of note 36. 

3S The coefficient of correlation is a measure of the degree of accuracy with which 
the relation between the two variables may be represented by a particular mathe- 
matical equation. There is always the chance that, when a period of time is broken 
up into pieces and correlation applied to the variables during each piece, the mathe- 
matical equations representing this relationship will differ greatly from piece to piece. 
The burden of proving that these differences are reasonable or at least not absurd 
is on the investigator who proposes the breaking up. 

Now, if we interpret Professor Fisher’s mathematical treatment of the problem 
described in the text as he asks us to interpret it, we find ourselves faced by an 
absurdity. The function P' is interpreted by Professor Fisher as 'a weighted average 
of sundry successive P f ’s’. And, because the weights assigned to the successive P' ’s 
run 1, 2, 3, .... n, the variations in the influence of any particular price change 
(i.e., a particular P') upon successive interest rates run n, .... 3, 2, 1. Or, in the 
words of Professor Fisher, “. . . . the form of variation of the weights is ex- 
actly — but in reverse order— the form in which the distributed influence of P' tapers 
off during successive periods of time” (The Theory of Interest , p. 420). But, while 
the correlation coefficient for the 1890-1914 period is obtained by assuming that the 
quarterly interest rates of that period are related in a linear manner to a P' that 
contains 30 successive P' ’s, the coefficient for the 1915-27 period is based on the 
assumption that the rates are a linear function of a P' that contains 120 successive 
P' ’s. This amounts to asking us to believe, for example, that the influence on in- 
terest rates of the change in price level that occurred during the last quarter of the 
year 1897 faded out completely by the second quarter of the year 1905 and re- 
mained zero until the first quarter of the year 1915 when it reappeared and did not 
disappear again until the year 1927. 

If this absurdity be removed by using the same ‘distributed lags’ for both periods, 
the coefficients are greatly reduced. The numbers 30 and 120 (or at least some figure 
greater than 90) are an essential feature of Professor Fisher’s argument. For ex- 
ample, if 30 be used for both periods, the 1915—27 coefficient is reduced from 0.738 
to 0.52. If 40 be used, the coefficients are 0.60 and 0.34 instead of 0.738 and 0.41. If 50 be 
used, they are 0.63 and 0.11. (See The Theory of Interest, Chart on p. 427.) 

39 Ibid., p. 427, lines 4-7 incl. 

40 F or these data see The Theory of Interest, Appendix Tables XIV and XV, pp. 
532 and 533. 

41 The Theory of Interest, p. 431, lines 1-4. 
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As a statistical explanation of why the coefficients obtained by cor- 
relating the raw data 42 for selected periods sometimes run so high, 
the ‘distributed-lag’ theory seems very weak. In all but two of the com- 
parisons made by Professor Fisher, the application of the theory 
lowers the coefficient . 43 

And, even if it usually raised the coefficient, that fact would not 
necessarily prove that rate levels were helpfully interpretable in terms 
of past price changes. For only technically is P' a measure of price 
change . As the number of F ’s included in P f is increased, the con- 
figuration of F (with such data as commodity price index numbers) 
usually approximates more and more closely the configuration of P, the 
original data . 44 The reason for this condition is that, if the month- 
to-month (or year-to-year) fluctuations of the data are not too violent 
(and they seldom are with commodity price index numbers), P r tends 
to approximate a constant multiple of the deviation of the logarithm of 
the present price from an arithmetic average of the logarithms of a 
specified number of past prices. In other words, if for the original 
data we substitute their logarithms, P f (as calculated from the original 
data) tends to approximate a constant multiple of the deviations of 
these (logarithmic) data from an uncentered moving average. The 
levels of P f are, of course, affected by changes in this moving average, 
but, if the average covers a sufficiently long period of time, the con- 
figuration or ‘shape’ of the P r curve will tend to approximate that of 
the log P curve, and therefore, unless the fluctuations of P are very 
large, the configuration of the P curve also. It is questionable, there- 
fore, whether, even if the use of F raised the coefficients, we would 
be warranted in assuming that it did so because F was a ‘weighted 
average of sundry successive F ’s’ rather than because it was a devia- 
tion of log P from a moving base. 

42 Prices and short term rates or prices and bond yields. 

43 One of these two comparisons supplies the only coefficient of correlation men- 
tioned in the summary section ‘Relations of Prices and Interest Interpreted’ (The 
Theory of Interest, p. 438). Professor Fisher there writes: ‘The rate of interest 
correlates very markedly with P\ representing the distributed effect of lag. For re- 
cent years in Great Britain [1898-1924], the close relationship is indicated by f = 
+0.98 when i is lagged and the effects of P' are distributed over 28 years.’ 

u See Chart 48, p. 424, The Theory of Interest. Compare also the ~P and P lines 
of Chart 49, opposite p. 426, ibid. 
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However, as the use of P' instead of P does not tend to raise the 
coefficients, the suspicion naturally arises that the coefficients obtained 
from using P' are as high as they are because of the degree of simi- 
larity of configuration of P' and P; and not as high as when P is used 

CHART 17 
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COMMODITY PRICES ANNUALLY 1866-1913 BOND YIELDS ANNUALLY 1869-1916 

(BOND YIELDS LAGGED THREE YEARS) 



COMMODITY PRICES 


because the base from which P (in the form of log P) is measured 
(the uncentered moving average) is not as good a base (distorting 
to some extent the P configuration) as the simple horizontal straight 
line base that correlation itself introduces . 45 

But these criticisms must not blind us to the fact that casual inspec- 
tion strongly suggests that there is a problem. Over long periods of 
45 See Appendix B. 
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time the two series seem to go up and down together. High correla- 
tions between them have been obtained and others are easy to obtain. 4 ' 5 
But just what and how much do these correlations mean? We must 
not forget that a high coefficient of correlation between two time series 
should never be accepted as more than merely suggestive of even prob- 
able statistical functionality, let alone causal relationship, until the 
mathematical origins of the high correlation have been carefully in- 
vestigated. 

Does the high correlation exist with respect to both long and short 
term movements, to both trends and deviations from trends? If it 
exist for long term movements, are there many such movements or 
is the high correlation primarily a result of one or two great move- 
ments of the data? If it exist for short term movements, how consistent 
is the statistical relation? Does it hold only for ‘hand-picked’ periods 
or does it hold pronouncedly throughout the range of the data, as a 
whole and by pieces? If it holds by pieces, does it do so without neces- 
sitating radical changes in the mathematical equation or ‘law’ assumed 
to relate the one variable to the other? Does anything that is known 
about the series beyond the range of accurate numerical data make it 
extremely probable if not almost certain that the long term or even 
the short term movements are not highly correlated or are differently 
related to one another in such outside ranges ? 

It is apparent from Chart 16 that the long term movements of the 
data, for either England or the United States, are very few, and that, 
because of the relative insignificance of the minor movements, these 
long term movements control the coefficients of correlation. But, for 
England, it is a rough and violent control. Both series were very 
high in the early years of the nineteenth century, declined irregularly 
into the late nineties of that century, advanced to great heights in 
1920 and declined irregularly thereafter. But the irregularities are so 
great as to require explanation. The 1798 peak in the yield of Consols 
occurred sixteen years before the 1814 peak in commodity prices. 
There is no movement of Consols that can be related to the almost 

“0 For example, by using only a little statistical ingenuity in the choice of functions 
and lags (and chicane in the choice of period), we obtained for forty-eight years 
of American bond yields and American commodity prices a coefficient of +0.974 
± 0.005. The period covered is the whole period from the close of the American 
Civil War to the entry of the United States into the World War; 1866-1913 for 
the commodity prices and 1869-1916 for the bond yields (the bond yields are lagged 
three years). Both series are used in the form of logarithms. See Chart 17. 
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major reversal of trend in commodity prices from 1849 to 1873. And, 
though yields eventually completed their 1921 and 1922 fall in the 
thirties of the present century, they drifted slowly upward for ten 
years (1922-31) while commodity prices were declining; only renew- 
ing their collapse when commodity prices were ready to steady and 
begin a slow advance (see Chart 19). Ten years late on the decline 
instead of sixteen years early as in the early years of the preceding 
century. 

Superficially considered, the American picture may seem less erratic 
than the British. Bond yields and commodity prices each show a huge 
trough beginning shortly after the close of the Civil War and ending- 
in 1920. But, even in this period, the lags are very irregular. The early 
peak in bond yields came five years after the peak in commodity prices, 
and the beginning of the rapid decline was nine years later for yields 
than it was for prices. By the time the bottom of the trough was 
reached, in the nineties, the lag was less than three years; when the 
peak of 1920 was reached the lag had vanished. 

Outside the range of the great trough, it is more difficult to show 
that American rates and prices were high and low or moved up and 
down together. Is the great fall in yields from 1857 to 1863 and 1864 
to be tied up with the minor drop in commodity prices from 1857 to 
1861? 47 Before coming to any such conclusion, it would be well to 
remember that bond yields began their Civil War collapse only after 
the gigantic rise of commodity prices had begun. There is every reason 
for believing that this great fall in yields can be more properly con- 
sidered as economically associated with the tremendous synchronous 
rise in prices than with the negligible preceding decline. Similarly, the 
gigantic snapback of yields after 1864 can be more satisfactorily tied 
up with the synchronous collapse of prices than with the earlier rise. 

Neither American series shows any appreciable trend from 1922 to 
1929. But the violent rise in yields from the summer of 1931 to the 
summer of 1932 occurred in the midst of a continuous and rapid de- 
cline in commodity prices that lasted from the autumn of 1929 to the 
spring of 1933 ; and the great rise in commodity prices that began in 
the spring of 1933 was accompanied by a continuous and violent 

47 Though 1857 was a peak year for bond yields, the trend had been downward since 
the early forties. The increase in the ‘spread’ between prices and yields during the 
twenty years from 1840 to 1860 is therefore tremendous. 
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collapse of bond yields. These movements are well illustrated by Chart 
18 on which monthly data are shown. 

And even if the statistical relationship between the two series were 
much closer and more regular than it is, what then? Ten years before 
he wrote his Treatise on Money, Mr. Keynes, in his Treatise on 
Probability , 48 explained and emphasized the importance of distinguish- 
ing between description and induction, correlation and causation. His 
remarks are so neatly worded that we cannot resist quoting from them. 

“The Theory of Statistics, as it is now understood, can be divided 
into two parts which are for many purposes better kept distinct. The 
first function of the theory is purely descriptive. It devises numerical 
and diagrammatic methods by which certain salient characteristics of 
large groups of phenomena can be briefly described; and it provides 
formulae by the aid of which we can measure or summarise the varia- 
tions in some particular character which we have observed over a long 
series of events or instances. The second function of the theory is 
inductive. It seeks to extend its description of certain characteristics 
of observed events to the corresponding characteristics of other events 
which have not been observed. . . . 

“The union of these two distinct theories in a single science is nat- 
ural. . . . But this union is also the occasion of a great deal of con- 
fusion. The statistician, who is mainly interested in the technical 
methods of his science, is less concerned to discover the precise condi- 
tions in which a description can be legitimately extended by induction. 
He slips somewhat easily from one to the other, and having found a 
complete and satisfactory mode of description he may take less pains 
over the transitional argument, which is to permit him to use this 
description for the purposes of generalization. . . . 

“ ... By the method of correlation tables and correlation coeffi- 
cients the descriptive statistician is able to effect this object [the deter- 
mination of the degree of correspondence between the two variables 
within the field of observation], and to present the inductive scientist 
with a highly significant part of his data in a compact and instructive 
form. But the statistician has not, in calculating these coefficients of 
observed correlation, covered the whole ground of which the inductive 
scientist must take cognizance. . . . 

“The truth of this is obvious; yet, not unnaturally, the more com- 
18 See the chapter on The Nature of Statistical Inference. 
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plicated and technical the preliminary statistical investigations become, 
the more prone inquirers are to mistake the statistical description for 
an inductive generalization. This tendency . . . has been further en- 
couraged by the terminology in ordinary use. For several statistical 
coefficients are given the same name when they are used for purely 
descriptive purposes, as when corresponding coefficients are used to 
measure the force or the precision of an induction. The term probable 
error’, for example, is used both for the purpose of supplementing 
and improving a statistical description, and for the purpose of indi- 
cating the precision of some generalization. The term 'correlation’ 
itself is used both to describe an observed characteristic of particular 
phenomena and in the enunciation of an inductive law which relates 
to phenomena [of the same type] in general [both within and without 
the range of the observations] .” 49 

To treat a calculating machine as an instrument for the automatic 
attainment of theoretically useful economic generalizations is almost 
as unwarranted a procedure as was that of the Lagadan professor with 
his “project for improving speculative knowledge, by practical and me- 
chanical operations,” by which “the most ignorant person . . . may 
write . . . philosophy, poetry, politics, laws, mathematics, and the- 
ology, without the least assistance from genius or study ”. 50 To hold any 
naive faith in the ultimate efficacy of throwing numbers into a mathe- 
matical hopper may easily become as definite an obstacle in the path 
of inquiry as was the assumption by the mediaeval schoolmen that it 
was possible to obtain a comprehension of the world outside themselves 
by the critical study of words and their meaning completely divorced 
from the study of those things for which the words stood. And the 
dangers that inhere in any such naive faith are, as the quotation from 
Mr. Keynes has just suggested, extremely insidious dangers. 

That no palpably absurd conclusion should ever be drawn from 
the occurrence of even the highest coefficients of correlation is so well 
recognized as to be assumed to merit no comment. No one suggests 
that, because the graduated seasonal curve of temperature in New 
York City shows (with a definite lag) a virtually perfect negative 
correlation with the varying seasonal distances of the earth from the 
sun, those variations in distance are the cause of summer and winter 
in this city — great distance causing the heat of summer and lesser 
49 John Maynard Keynes, A Treatise on Probability , pp. 327-29. 

Gulliver, Part III, Ch. Y. 
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distance the cold of winter. Indeed, no coefficient of correlation is 
ever thought of as offering even evidence, let alone proof, of causal 
relationship if its origin can easily be explained without any such 
assumption and if any causal conclusions would conflict radically with 
the facts as determined from evidence whose significance and inter- 
pretation is open to no such possibility of questioning. 

But all too often when little or nothing is known concerning the 
possibility of causal relationship between the two variables, the absence 
of visible danger signals is unconsciously interpreted as proof of the 
absence of danger, and a high coefficient of correlation is seized upon 
with avidity as strong if not conclusive evidence of a direct and simple 
causal connection. 

At best (when the correlation is virtually perfect) this type of rea- 
soning is often almost indistinguishable from ‘induction by simple 
enumeration’, so contemptuously commented on by John Stuart Mill. 
“It consists in ascribing the character of general truths to all proposi- 
tions which are true in every instance that we happen to know of. . . . 
Whether the instances are few or many, conclusive or inconclusive, 
does not much affect the matter . . . provided no other experience 
of a conflicting character comes unsought.” 01 “The name of Empirical 
Laws,” writes Mill in a later chapter , 02 has been given “to those uni- 
formities which observation or experiment has shown to exist but 
on which one hesitates to rely in cases varying much from those which 
have been actually observed, for want of seeing why such a law should 
exist. ... If true at all, its truth is capable of being, and requires 
to be accounted for.” 

Of course any extremely great regularity of either coexistence or 
sequence, or statistically, any extremely high and persistent “correlation” 
between two or more variables (without radical changes in the functional 
relation) should suggest strongly that the nature of the relation and the 
possibility that it might be more than merely “empirical” should be 
carefully considered. Hypotheses to explain the regularity should be 
constructed and tested not merely for statistical adequacy but also 
for logical consistency and plausibility; and for the accordance or 
non-accordance with fact of the implications that they will necessarily 
involve. And, even if no hypothesis can be formulated that stands up 

“ Logic, Book III, Ch. III. 

52 Logic , Book III, Ch. XVI. 
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under investigation and analysis, the assumption should not too easily 
and cavalierly be made that the search for such an hypothesis should 
definitely be abandoned. 

Writers on scientific method, and even scientific investigators, have 
sometimes too hurriedly assumed that unexplained apparent relation- 
ships were non-existent, accidental, or at best mere empirical curiosities. 
Bode’s Law, according to which the relative distances of the various 
planets from the sun were expressed by an extremely simple formula, 
began as an arithmetic curiosity but became accepted as demanding 
explanation when, upon the discovery of Uranus, the distance of that 
planet from the sun was found to follow the ‘law’. But, when Neptune 
was discovered and its distance from the sun was found to be quite 
different from that required by the formula, Bode’s ‘Law’ became 
accepted, not as demanding explanation, but as the perfect example 
of accidental and unmeaning empiricism. 

However, in recent years, astronomers have begun to suggest that 
Bode’s Law fails to cover the cases of Neptune and Pluto, not because 
the relative distance of the planets from the sun should not be expected 
to follow any ‘law’ but because of the inadequacy of the particular ‘law’ 
Bode proposed. The suspicion is becoming general that Bode’s Law 
is empirical primarily in the technical sense in which so many engi- 
neering formulas are empirical rather than in the more fundamental 
sense in which any explanation of summer and winter in terms of 
the varying distance of the earth from the sun would be empirical; 
that it is empirical not because the relation it attempts to describe is 
non-existent, or scientifically irrelevant, accidental and without funda- 
mental significance, but because the mathematical formulation of the 
law is of such a nature that, even if it covered all the facts with which 
it is directly concerned, it not only could not be used to unearth new 
facts and discover new relations by mere mathematical analysis, but 
its implications would conflict with the body of more rigidly established 
astronomical fact. 

Merz could think of no more damning indictment of Mendeleef’s 
periodic classification of the chemical elements than to suggest that 
it might be as purely empirical as “the once well-known but now 
[1896] forgotten law of Bode”. 53 But Mendeleef’s classification is 
no longer a mere curiosity. The recognition of its fundamental signifi- 
r,n History of European Thought in the Nineteenth Century , I, 422 and 423, 
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cance has grown steadily since Merz wrote. It is almost as easy to 
make the mistake of assuming that a rational law is merely empirical 
as it is to make the mistake of assuming that a mere empirical curiosity 
is rational. 

An empirical law or unexplained generalization that presents, in a 
not palpably absurd form, an astonishingly adequate descriptive sum- 
mary of observed facts usually merits careful consideration, but the 
consideration it merits varies with the adequacy of the descriptive 
summary. The summary is, at best, only an hypothesis. And, to the 
extent that it is full of holes and exceptions, it loses its right to de- 
mand consideration, let alone explanation. In this respect an empirical 
law differs from a well established and seemingly rational generaliza- 
tion that has been fitted into its proper place among allied scientific 
generalizations, that helps to explain them and that is explained by 
them. The unexplained perturbations in the orbit of the planet Uranus 
led Adams and Leverrier to suspect the existence of some other as yet 
undiscovered planet rather than to doubt the Newtonian formulation 
of the law of gravitation. The calculations of Leverrier concerning 
the size and position of the new planet were almost instantly verified 
by Dr. Galle’s discovery of the planet Neptune . 54 

The ‘explanation’ that lifts a generalization out of the empirical and 
into the rational need not be of a directly causal type. Two variables, 
such as the diameter and circumference of a circle, may be functionally 
related without the suggestion of a causal nexus. A statistical ‘law’ 
relating the height and weight of men does not necessarily suggest 
that variations in either variable are caused by variations in the other. 
Similar illustrations maybe taken from the field of economics. The 
high correlation between the prices of substitutes or partial substitutes, 
such as scrap and pig iron, is evidence of a functional but not of a 
one-way causal relation. Different effects of the same cause yield ex- 
amples in which the variables themselves are not causally related to 
one another. For instance, the effects of year to year variations in rain- 

54 Of course, ati exception that needs an ad hoc hypothesis to explain it always casts 
some degree of doubt on the original generalization until the ad hoc hypothesis is 
verified. We must not forget that Leverrier’ s later suggestion that the unexplained 
perturbations of the planet Mercury pointed to the existence of an undiscovered 
planet (Vulcan) between Mercury and the Sun was never verified, and that the 
perturbations of Mercury were explained only when Einstein’s hypothesis had 
amended that of Newton, 
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fall on the year to year variations in the yield per acre of different 
crops in the same area. The seasons carry a succession of agricultural 
phenomena that may be described as functionally but not as causally 
related to one another. The peak in strawberry production precedes 
the peak in apple production, though the two production series are 
not causally related. 

But the fact that the ‘explanation’ that lifts the empirical into the 
rational need not be of a directly causal type does not warrant throw- 
ing entirely aside the concept of causation. Though an almost impreg- 
nable metaphysical case can be made for the contention that the most 
desirable objective of science, and indeed the only one that it can pos- 
sibly attain, is to describe phenomena completely and in the simplest 
possible manner, the unthinking acceptance of this doctrine may easily 
lead to meaningless and useless empiricism. It is all too easy to forget 
the tremendous significance that must be attached to the words ‘com- 
pletely and in the simplest possible manner’. 

The casting out of the metaphysical devil of causation all too easily 
leads to his return with seven other devils. The economist must beware 
that the statistician, while seeming merely to describe mathematically 
certain characteristics of the data, does not insidiously suggest a causal 
relation, though the evidence be evidence only of the probability — or 
possibility— of a functional one. He must not allow himself to be be- 
fogged by professional patter about a ‘multiplicity of causes’ if there 
is a definite possibility that the variables that are being statistically 
compared are not themselves causally related. In such cases, he would 
usually be well advised to forget that science is merely description and 
to think in terms of a less refined but simpler metaphysics of verae 
causae. 

Now it is true that, in various countries and often for long periods 
of time, the movements of interest rates (or rather bond yields) and 
commodity prices have been such as to suggest that they might be 
rationally related to one another in some direct and simple manner. 
But, over the whole range of available data, the exceptions to this 
appearance of relationship are so numerous and so glaring that they 
cannot be overlooked. And the distribution of the exceptions is such 
as to awaken the liveliest suspicion that any theory which proposes an 
explanation of the apparent agreements should also explain the un- 
mistakable exceptions. The exceptions are not scattered over the range 
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of the data in a haphazard manner; they occur in ‘bunches’. And, the 
timing of these ‘bunches’ or periods of exception is such as not only 
to suggest why the exceptions occur but also to throw considerable 
light on the assumed functionality let alone causality of the periods 
of agreement . 55 

Of course, if any formula that was not palpably artificial and ad hoc 
described at all adequately the entire range of the data, it could not 
reasonably be thrust aside without the most careful study of why it 
did so. But so far no one of the numerous attempts that have been 
made to develop even a good descriptive summary of the supposedly 
close relation has led to any such accurate and reliable account of 
all that has actually occurred as to call insistently for explanation. And, 
even if such a good descriptive summary existed, we should still be 
faced with the important question, what, if any, are the causal elements 
in the statistical relation. 

The common assumption that, between the bond yield and com- 
modity price series, such causal elements exist and are important has 
resulted not merely from the aggressiveness with which readers of 
economic literature have been assured that statistics support the con- 
tention that a functional relation exists; but also from the apparent 
simplicity of explaining why it should tx ist. But the ‘explanations’ 
are numerous and some of the more popular ones are mutually con- 
tradictory. Any explanation seems good enough. Indeed, all too often 
the elucidations sound suspiciously like what the Freudian psychologists 
term ‘rationalizations’. And this is but what might be expected. If a 
formula be empirical in the fundamental sense that it is unrelated or 
only distantly related to the true causes of the phenomena it attempts 
to describe, it naturally tends to be difficult to explain. To ask why 
seasonal variations in the temperature of New York City are caused 
by variations in the distance of the earth from the sun or why the 
strawberry crop gives rise to an apple crop three months later is to 

55 In the statistical comparison of time series, mere absence of the highest degree 
of correlation, if the absence results from a moderate degree of irregularity in the 
relation over the whole period, may often reasonably be assumed to result from 
the disturbing effects of other causal factors. But, when the hypothetical relation 
sometimes disappears completely for years or even decades at a time, the investigator 
should seriously consider the possibility that causal relationship either does not exist 
or is of a more complicated and totally different kind from the simple and direct 
relation suggested by the correlation during the periods in which it is high. 
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propound questions worthy of a lawyer cross-examining an expert 
witness. 

And, as we have already seen, of the mathematical relations that 
are presented by the various writers on interest rates and commodity 
prices, those giving the highest coefficients of correlation are often 
those that seem most suspiciously empirical and difficult to explain. For 
example, if the data be assumed to support the contention that the 
levels of interest rates or bond yields depend upon the levels of com- 
modity prices, they indeed seem to prove too much. Professor Fisher 
lias himself remarked that “ ... it seems impossible to interpret it 
[the association of high and low rates with high and low price levels] 
as representing an independent relationship with any rational the- 
oretical basis. It certainly stands to reason that in the long run a high 
level of prices due to previous monetary and credit inflation ought not 
to be associated with any higher rate of interest than the low level 
before the inflation took place. It is inconceivable that, for instance, 
the rate of interest in France and Italy should tend to be permanently 
higher because of the depreciation of the franc and the lira, or that 
a billionfold inflation as in Germany or Russia would, after stabiliza- 
tion, permanently elevate interest accordingly. This would be as absurd 
as it would be to suppose that the rate of interest in the United States 
would be put on a higher level if we were to call a cent a dollar and 
thereby raise the price level a hundredfold. The price level as such 
can evidently have no permanent influence on the rate of interest except 
as a matter of transition from one level or plateau to another.” 56 

But the apparently high correlation between the levels of commodity 
prices and the levels of bond yields is explained with great confidence 
by the average businessman. It would seem permissible to lighten the 
present discussion by digressing for a moment to notice some of the 
explanations he offers. The commonest one is that interest rates and 
bond yields are naturally and logically higher in periods of high com- 
modity prices than they are in periods of low commodity prices because 
in periods of high commodity prices “a dollar is worth less and hence 
lenders will insist on borrowers paying more dollars for a loan just 
as they pay more dollars per bushel for potatoes”. The argument is 
that interest is a price — the price paid for a loan. For it to be high 
when prices in general are high is therefore quite as natural as for 
50 The Theory of Interest, pp. 440, 441. 
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the price of pig iron or the price of potatoes to be high when prices 
in general are high. Incomes must be adjusted to the level of com- 
modity prices. Lenders, therefore, will naturally insist on higher in- 
terest rates when prices are high than when they are low. 

Persons who are satisfied with the above explanation never bother 
to ask themselves why borrozvers, in a period of high commodity prices, 
should not insist that lenders, in return for the promise of a specified 
future money income, pay the borrowers more (present) dollars, be- 
cause, in such a period, those dollars are worth less. But this idea has 
actually been used to develop the conclusion that high commodity prices, 
instead of being naturally accompanied by high interest rates, should 
naturally be accompanied by low rates. Of course, as interest rates and 
commodity prices show more of a tendency to be high and low together 
than vice versa , the theory, as an explanation of the actual facts, is 
worse than useless. But the reasoning, as such, is slightly more plau- 
sible than that presented in the preceding paragraph. As the Red Queen 
might have remarked, “I’ve heard nonsense, compared with which this 
would be as sensible as a dictionary.” The argument has been definitely 
formulated as follows: “Money is valuable only as it commands com- 
modities or services and therefore the price of money, which is interest, 
should vary inversely with the price of commodities.” 37 

The origin of the strange fallacies of confusion illustrated in the 
two preceding paragraphs is, of course, easily traceable to a muddle- 
headed use of the word price. The rate of interest may, for some pur- 
poses, be considered a price — but a different kind of price from the 

57 O, K. Burrell, The Behavior of Bond Prices in Major Business Cycles (Uni- 
versity of Oregon Studies in Business No. 13), p. 62. 

In this instance, the author’s apparent assumption that the theory was useful to 
explain the facts as they are seems to have been made in a moment of inadvertence. 
Not only the statement on p. 6 where he writes, "Bond prices normally vary in- 
versely with commodity prices . . but also the context on p. 62 seems incon- 
sistent with the idea that he really thought that the rate of interest even tended 
to “vary inversely with the price of commodities”. The context on p. 62 runs as 
follows: “This long range rise in bonds and decline in commodities may be ex- 
plained on two bases. In the first place, there is probably a causal relationship be- 
tween the level of commodity prices and the level of bond prices. Money is valuable 
only as it commands commodities or services and therefore the price of money, 
which is interest, should vary inversely with the price of commodities. Probably a 
more fundamental explanation of the long term relationship between commodity 
prices and bond prices is that the same influences that operate to force commodity 
prices downward cause bond prices to move upward, and vice versa.” 
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price of commodities. The price of a commodity at a specified date 
refers to an exchange relation between a specified quantity of money 
at the specified date and a specified quantity of the commodity at the 
same date. Potatoes are fifty cents a bushel when fifty cents of present 
money will exchange for one bushel of present potatoes. The relation 
is an exchange relation between dififerent things at the same date . 08 
Now a rate of interest refers to a quite different kind of exchange 
relation. It is an exchange relation between the same thing at different 
dates instead of an exchange relation between different things at the 
same date. The relation is not between present money and present 
something else but between present money and future money. Money 
is on both sides of the equation. 

And this brings up another phase of the absurdity inherent in the 
'price* arguments — also unsuspected by their naive proponents. A price 
is a ratio. A rise in the potato price of cotton is a fall in the cotton 
price of potatoes. A high rate of interest indicates a high price for 
present money in terms of future money. But a high price for present 
money in terms of future money is a low price for future money in 
terms of present money. If either of these ratios is to be considered as 
the same kind of a price as the price of a commodity, it surely should be 
the price of future money in terms of present money and not vice versa . 
Present money can be used to buy future money or present commodities . 59 

The recognition that the exchange relation to which a rate of interest 
attaches is an exchange relation between present money and future 
&8 Even so-called ‘future’ contracts do not constitute real exceptions to this defini- 
tion. Though a typical ‘future’ contract, such as a contract to buy and sell wheat or 
cotton on a specified future date or within specified future dates may be entered 
into at the present time and, though the exchange to which it refers may not actually 
occur until some time in the future, that exchange, when it does occur, will be of 
different things at the same date. 

The case in which money is paid in the present in exchange for an agreement to 
deliver a commodity in the future is, of course, a hybrid. The price paid in the 
present is the price that, at present, seems a proper future price under a ‘future’ 
contract such as that just described, less a deduction determined by interest rate 
considerations. It contains two elements, a (future) price element and an interest 
rate element. Similarly with the purchase of a durable good such as a house. 
Whether the house is to be lived in by the owner or to be rented, the future returns 
are ‘discounted’. 

59 It is this consideration that led us to suggest that the analogical reasoning back 
of the second of the two theories we have been examining is, in some respects, 
slightly more logical or at least more verbally plausible than that back of the first 
and commoner theory. 
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money, between the same thing at different dates, and not an exchange 
relation between different things at the same date has led to an ex- 
tremely simple but also extremely naive explanation of why rates and 
prices have moved as they have. Because the explanation exhibits some 
real comprehension of the fundamental nature of interest rates, it of- 
fers, from a purely formal standpoint, a much more logical explanation 
than either of the two preceding ones. But it not only shows a deplor- 
ably inadequate acquaintance with the historical facts to be explained 
but also assumes on the part of borrowers and lenders a capacity to 
forecast the future that is positively fantastic. It explains why almost 
all men are either inordinately rich or excessively clever by drawing 
attention to the effectiveness of the almost universal desire to be one 
or the other — if not both. 

When a lender gives up present money in exchange for a promise 
to pay future money, he relinquishes, so runs the theory, a possibility 
of present spending in return for a possibility of future spending. And, 
if the purchasing power or spending potentialities of a present dollar 
are greater than the spending potentialities of a future dollar, because 
commodity prices are at present lower than they will be when the future 
payments are to be made, the lender will insist upon and the borrower 
will acquiesce in a higher rate of interest than would be agreed upon 
by both if future commodity prices were to be lower than or even the 
same as present prices. The theory asserts that the buyer of a bond, 
for example, is not buying a series of future money payments but a 
series of future commodities and services (which the future money 
payments will be used to obtain). If the money prices of commodities 
and services are to be relatively high in the future, the future money 
income will necessarily buy but little. The present money price of the 
bond will therefore be relatively low, and the ‘yield’ or ‘rate of interest’ 
correspondingly high. 

Of course, no one proposing this explanation of why rates and 
prices have moved as they have would think of even suggesting that 
borrowers and lenders, who are responsible for the movements of inter- 
est rates and bond yields, are capable of forecasting with complete and 
mathematical accuracy the future of commodity prices. They would 
no more think of making such a suggestion than they would think of 
suggesting that buyers and sellers of high-grade long-term bonds are 
capable of forecasting accurately the future of short-term interest 
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rates. However, an enlightening first approach to the problems pre- 
sented by any theory that interest rates and bond yields are completely 
determined, or even usually greatly affected, by forecasts of future 
commodity prices may be made by beginning with just such absolute 
assumptions. What would be the movements of short and long term 
interest rates if borrowers and lenders, valuing future funds only be- 
cause they could be used in the future to purchase commodities, were 
able accurately to forecast future commodity prices; and, because of 
their forecasts, so operated in the money and investment markets that 
both short and long term rates were always logically adjusted to the 
future movements of commodity prices— the short term directly, and 
the long term indirectly (in accordance with the principle of 'invest- 
ment indifference’ 60 ) ? 

Under these hypothetical conditions the levels of short-term interest 
rates would vary with the rates of change of commodity prices. If 
prices were advancing rapidly short-term rates would be high and, vice 
versa , if prices were declining rapidly short-term rates would be low. 
For example, if short-term rates could be assumed to remain constant 
at, say, four per cent per annum when the level of commodity prices 
was not changing ; then, during a period in which prices were rising 
at the rate of 6 per cent per annum, rates would remain constant at 
a little less than ten and a quarter ( 10.24) per cent per annum. 81 

If future commodity prices were to trace out a sine curve on a 
logarithmic scale, short-term interest rates (plus unity) would trace 
out a curve resembling the commodity price curve, but the maximum 
interest rates would occur when the slope of the logarithmic price curve 
was at a maximum, and the minimum rates when the slope of the price 
curve was at a minimum. The maxima and minima of the short-term in- 
terest rate curve would precede the maxima and minima of the com- 
modity price curve by a quarter cycle. 

60 See Ch. II. 

61 In addition to the usual absurdities brought to light by a discussion of the im- 
plications of any such cont,rary-to-fact assumptions as those we are making, a 
peculiar and specific unreality is here suggested. If commodity prices were declining 
at the rate of six per cent per annum, short-term rates should stand at approximately 
minus two and a quarter (2.24) per cent per annum. But, as money is physically 
not a perishable commodity, bona fide negative rates, that is negative rates that are 
not measures of the value placed on some privilege or right unconnected with the 
receipt of interest, are even theoretically quite impossible beyond the extremely low 
percentage necessary to cover safe-deposit or other custodial charges. 
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Furthermore (under the doctrine of ‘investment indifference’), dur- 
ing; a period in which commodity prices were rising at a constant rate, 
and in which short-term interest rates therefore remained constant, 
the return that could be obtained by buying (without commission) a 
bond of hypothetically absolute security and later selling it (also with- 
out commission) would be a constant rate per annum — the same rate 
as the short-term rate. If the ‘current’ yield of the bond, as the brokers 
term it, in other words the yield on the arbitrary assumption that the 
bond is a perpetuity, were less than the constant short-term paper rate, 
the price of the bond would advance (and the ‘current’ yield decline ) 
continually throughout the period; if the ‘current’ yield were greater 
than the constant short-term paper rate, the price of the bond would 
decline (and the ‘current’ yield advance) throughout the period . 62 Fur- 
thermore, if, at the beginning of any six months’ period, the bond’s 
yield to maturity were less than the short-term rate for the next six 
months, the yield to maturity would have to decline still further during 
that six months. But the bond would not necessarily advance in price.™ 
And vice versa. 

If the movement of interest rates were completely determined by a 
knowledge of the future movements of commodity prices and if it were 
known that commodity prices were, in the future, to move up and 
down in a sinusoidal manner, short term rates would, as we have seen, 
move in a similar manner but reach maxima and minima a quarter 
cycle early. However, as bond yields (to maturity) would be declining 
whenever short term interest rates were above the yield of the bonds 
and advancing whenever the short term rates were below the yield of 
the bonds, the bond yields would tend to reach maxima and minima 

62 In each case, the assumption must be made that, because of complete knowledge of 
the future of commodity prices and short-term interest rates, the price of the bond 
at the time of purchase would be such as to permit these price movements to occur 
in such a manner as to end (at ‘maturity’) with the face of the bond plus the 
last coupon. 

0:1 If a 6 per cent bond having 2 years to run sells for 103.81, its yield to maturity 
is 4 per cent per annum. If at the end of six months (1^4 years to run) it, sells for 
$103.62, its yield is then 3 per cent per annum. The realized return over the six 
months to a purchaser who bought at $103.81 immediately after one coupon payment 
and sold at $103.62 immediately after the next would be $2.81 ($3.00 coupon minus 
19 cents depreciation in price) on an investment of $103.81 or more than 2.7 per cent 
per half year. Assuming this to have been the semi-annual return on short-term 
money, we see the bond yielding at both dates less than the short-term rate and 
the yield falling between the dates but thfi price also falling. See Ch. II, 
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at approximately (very shortly after) the dates on which commodity 
prices reached minima and maxima. But the proponents of the theory 
do not offer it as an explanation of why bond yields should be low 
when commodity prices are high and high when commodity prices are 
low, but as an explanation of why yields and prices are so often high 
and low together . 64 

Of course, if only the near future of commodity prices (and hence 
of short term interest rates) were foreseen, there would be no reason 

G‘i Compare J. M. Keynes, A Treatise on Money, II, pp. 202 and 203. 

“Nor can we regard the facts as an example of Professor Irving Fisher’s well- 
known theorem as to the relation between the rate of interest and the appreciation 
(or depreciation) in the value of money. Indeed quite the contrary. For the com- 
pensatory movements which Professor Fisher postulates relate to the sum of money 
repayable a year hence against cash loaned today which will cover interest plus 
(or minus ) an allowance for the change in the value of money during the year. 
Thus, if real interest is 5 per cent per annum and the value of money is falling 2 
per cent per annum, the lender requires the repayment of 107 in terms of money a 
year hence in return for 100 loaned today. But the movements to which Mr. Gibson 
calls attention, so far from being compensatory, are aggravating in their effect on 
the relation between lender and borrower. For he shows us that, if prices are rising 
(e.g.) 2 per cent per annum, this will usually be associated with a tendency for the 
capital value of long-dated securities to be falling 2 per annum ; so that the pur- 
chaser of long-dated securities will possess a year later a sum which is worth 2 per 
cent less in terms of money which is itself 2 per cent less valuable, so that he is 
4 per cent worse off, the two factors of change not balancing, but aggravating, one 
another — whilst the variations in the rate of interest earned during the year in ques- 
tion are too small to make much difference.” 

The theory here attacked by Mr. Keynes is presented most openly in Professor 
Fisher’s earlier book. The Rate of Interest. Mr. Keynes’ criticism is useful because 
suggestive. But the reader should notice that he takes no cognizance of either the 
relation of ‘investment indifference’ which, theoretically, should exist between bond 
yields and (known) future short term interest rates or the distinction between ‘prom- 
ised’ and ‘realized’ yields. Professor Fisher’s contention was that, if ‘real’ (or ‘com- 
modity’) interest for the next year was to be 5 per cent per annum and it was 
known that commodity prices were, during that time, to rise 2 per cent, a lender 
would insist that, if he were to lend his money for that year, 7+ per cent per annum 
must be ‘promised’ him. What effect his insistence should theoretically have on the 
yields of outstanding long term bonds Professor Fisher does not say. It is, however, at 
least imaginable that, if borrowers and lenders thought in terms of ‘commodity’ 
rather than ‘money’ rates and if they could see into the future of commodity prices for 
one year but not for more than one year, ‘promised’ yields on one-year loans could 
follow Professor Fisher’s scheme; though, in the absence of knowledge of future short 
term rates beyond one year, bond prices and yields would not move in such a manner as 
to create a condition of ‘investment indifference’ and hence the return ‘realized’ by 
buying a bond and selling it one year later would not necessarily correspond t.o the 7-f 
per cent yield ‘promised’ in the one-year note. 
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for a relation of ‘investment indifference’ to arise between long term 
bonds and short term notes. As a period of rising commodify prices 
approached and began to be foreseen, both short and long term rates 
would rise ; the short term rates as soon as commodity prices actually 
began to rise and the long term rates almost immediately, because the 
foreseeing of the future high short term rates (which would come with 
the rising commodity prices) would produce an upward adjustment in 
the community’s estimate of that peculiar ‘average’ of expected short 
term rates that would constitute a bond ‘yield’. Such a condition could, 
of course, help to explain why ‘investment indifference’ is not a reality 
of the market place, why bond yields are always being ‘adjusted’ to 
short term interest rates but only to short term rates that are unmis- 
takably imminent or have already materialized . 83 

There is still another type of forecasting theory. It is that the move- 
ments of interest rates depend on forecasts of future commodity prices 
but that the forecasts are not necessarily good or even conscious fore- 
casts. They are mere unreasoning carry-overs from the past, from 
what has been occurring. This type of theory contends that the longer 
a commodify price movement lasts the more do borrowers and lenders 
consciously or unconsciously adjust their dealings with one another to 
the assumption that the movement will continue, and interest rates 
therefore continue to rise (or fall) as long as commodity prices con- 
tinue to rise (or fall). This contention does not involve the proven 
absurdity of assuming good forecasting to be habitual or even usual, 
but the theory fails as a general explanation of the facts, though the 
consideration it stresses may often be a minor and sometimes, under 
peculiarly exceptional circumstances, a major factor in the determina- 
tion of rates . 86 

Forecasts that prevailing price movements will continue tend to be 
better than would be those based on the mere flips of a coin, only be- 
cause commodity price movements so often gather very considerable 

83 Of course, even the near future of short term rates is, as we have shown in 
Chapter II, seldom foreseen with much accuracy. The ‘adjustment’ of bond yields 
to short term rates is usually an adjustment to present or past rates. As an adjust- 
ment to future rates, it is almost invariably overdone — as though the forecast were 
that a present high level of short term rates was an important indication that those 
rates would permanently or at least for a long time be much higher than had been 
expected before they rose. 

80 For example, in a period of pronounced and increasing currency inflation. 
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momentum. They never last forever but they often last a considerable 
time. Innumerable minor fluctuations may be superposed on major 
swings but the picture is usually like stormy waves on the open sea j 

or rolling hills and surface irregularities in a mountainous country ; j 

rather than like ripples on the flat surface of a small pond or ups and j 

downs in a ploughed field. As the crest or trough of a great wave is I 

reached, in other words when the future is no longer to be as the past 
has been, the forecasting is almost always exceedingly bad ; that it is j 

usually a mere straight-line projection of past price movements soon 
becomes all too evident. In the absence of startling occurrences whose 
economic significance seems fairly plain (such as war or a runaway 
currency inflation), rational as opposed to such mere projective fore- 
casting is rare . 67 

At this stage of the discussion it is desirable to introduce and ex- 
amine an assumption that is implicit in most of the theories that stress , ] 

the importance of conscious or unconscious commodity price fore- 
casting. That assumption is that the only, or at least the overwhelm- jj 

ingly important, reason why anyone should value a promise to pay 
money in the future is that future money can be used, in the future, to 1 jj 

buy commodities. Indeed, the suggestion has often been made that ' | 

‘money’ interest was a mere artificiality and ‘commodity’ interest the : 

only ‘real’ interest . 68 - I 

67 Professor Fisher, though he continues to strike the conscious-forecasting note, j I 

tends to press down more and more resolutely on the soft pedal. And that seems | 

wise. The third sentence of Ch. XIV of The Rate of Interest (1907) states : “The 1 

object will be to ascertain the extent to which, in the actual world, the appreciation | 

or depreciation of the monetary standard is foreseen by borrowers and lenders, and j 

provided for in the rates of interest upon which they agree.” The corresponding r j 

sentence of the corresponding chapter (XIX) of The Theory of Interest (1930) jj 

runs: “The main object of this chapter is to ascertain to what extent, if at all, a j | 

change in the general price level actually affects the market rates of interest.” In T 1 

many parts of the chapter of the later book, the language of forecasting persists but j 

it often seems to be a mere hang-over from the earlier book, The theory of the j 

“distributed lag” (presented in the later book) explains the movements of interest 

rates exclusively in terms of past commodity price movements. ! i 

68 Compare Irving Fisher, The Theory of Interest, p. 42. 

“Is there, then, no absolute standard of value in terms of which real interest 
should be expressed? Real income, a composite of consumption goods and services, 
in other words, a cost of living index in accordance with the principles set forth in 
Chapter I, affords a practical objective standard. By means of such an index num- 
ber we may translate the nominal, or money rate of interest, into a goods rate 
or real rate of interest, just as we translate money wages into real wages.” I 
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In recent years, this idea has gained considerable currency. Indeed, 
many buyers of bonds rather sententiously assert that, before investing, 
they attempt to forecast the cost of living. They insist upon the im- 
portance of future ‘corned beef and cabbage’ as opposed to future 
money. However, even the briefest interrogation will quickly disclose 
the fact that in almost every instance they are not talking about their 
own corned beef and cabbage but some one else’s corned beef and cab- 
bage. They personally are concerned only with future money. They 
want money interest and if possible a money profit on the purchase 
price of the bond. Even those investors 09 for whom the importance of 
future money might seem to be fairly measurable by the future com- 
modities and services that it could buy, almost always think and act 
in terms of money rather than in terms of its future purchasing power. 
With exceptions so rare as to be negligible, the only reason why bond 
buyers or sellers talk about commodity prices is that they believe com- 
modity price movements are highly correlated with bond price move- 
ments. Why this is so they do not know. Introspection leads them no- 
where. They themselves do not think in terms of commodities . 70 All the 
‘corned beef and cabbage’ talk is purely impersonal. It circulates like 
gossip without serious scrutiny or even clear formulation. 

Corned beef and cabbage theories grossly underestimate the im- 
portance of money as undifferentiated purchasing power. Unless a 
potential lender of money who intends to use the resulting income for 
the purchase of consumers’ commodities knows that he will, in the 
future, want only commodities that, because they do not deteriorate 
with time, can be bought in the present, and, unless he also knows 
exactly what commodities he will then want, he cannot forestall his 
future needs by present purchasing . 71 To the extent that his future 

69 Such as retired business and professional men who are free from debt and are 
living on the returns from their investments. 

70 This is, of course, not true when, as in the midst of an uncontrolled paper money 
inflation accompanied by rapidly increasing distrust in the currency as such, the 
probability of an extremely violent price movement seems great. 

71 And he cannot advantageously forestall his future needs for even commodities 
that will not appreciably deteriorate, unless the market price of such commodities is 
to advance more rapidly than would money accumulate if placed in a superlatively 
secure investment maturing at the time he will wish to use the commodities. For 
instance, if the ‘lender’ discussed by Mr. Keynes (see note 64) were unwilling 
to accept 5 per cent money interest for a year because commodity prices were to 
rise 2 per cent during the year, he could not better himself by buying commodities 
and selling them at the end of the year with a profit of 2 per cent. 
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wants will be for perishable goods, he will want future purchasing- 
power ; and, to the extent that he does not now know what those wants 
will be, he will want not a ticket good merely for particular com- 
modities but undifferentiated future purchasing power. He may, of 
course, obtain this undifferentiated purchasing power by speculating 
in commodities that he does not want to use or by engaging in a busi- 
ness that would be advantageously affected by a rise in the general price 
level. But the fact remains that what he wants and should want is un- 
differentiated future purchasing power — in other words, money not 
commodities. 

And, for every dollar lent by such an individual who thinks in terms 
of future purchasing power (even if undifferentiated), there are many 
many dollars lent by institutions whose managers do not and should 
not so think. The corned beef and cabbage theory forgets that future 
money can be used to discharge future money obligations as well as 
to buy future commodities. The largest buyers of bonds are the banks 
and insurance companies. To liquidate their future money obligations, 
they clearly will need future dollars and not future commodities. If the 
managers of such institutions are interested in what happens to the 
market value of their bond portfolios, and if they believe that the 
movements of commodity prices affect the movements of bond yields, 
they will, of course, be interested in the future of commodity prices ; 
just as they will be interested in the future of business activity. But 
their direct concern is with dollars and not with corned beef and cab- 
bage. The same is true of borrowers. Though, like lenders, they may 
be affected indirectly by their intelligent or unintelligent pondering over 
the possible influence that future commodity price movements may have 
on future interest rates, they certainly do not, in their own business 
calculations, usually measure or even think of future interest payments 
in terms of relinquished future purchasing power. Unless they expect 
a gigantic rise or a gigantic fall in commodity prices, both borrowers 
and lenders tend to think in terms of money rather than in terms of 
commodities. 

And thinking in terms of gold rather than paper is only partially an 
exception to this rule. Though, when such thinking occurs, the rela- 
tively stable purchasing power of gold may be stressed, the gold is not 
thought of as a commodity that, because of its physical characteristics, 
is desirable for its own sake; but as another and better money. It is 
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not wanted because it can be used to manufacture jewelry or tone 
photographs, but because of its undifferentiated purchasing power. It 
has been, and to a considerable extent still is, ‘the money of the inter- 
national republic’. It can be used as such or (at least till recently) con- 
verted into a larger or smaller number of paper dollars. But, whether 
to be converted or to remain unconverted, it is thought of as the su- 
preme type of undifferentiated purchasing power. 

If serious doubt arises as to the monetary soundness of the home 
currency, a foreign money, especially if it be gold, may be thought of 
as a more ‘real’ money. But, in the absence of any such doubt, the 
purchase of a bond payable in the foreign money will tend to be 
thought of by all, except those to whom for one reason or another 
the foreign currency is really ‘money’, as a speculation rather than 
an investment. During the long period in which the commodity pur- 
chasing power of silver was more stable than that of gold, there was 
no visible tendency for the inhabitants of countries on a gold basis 
to think of bonds payable in silver as more conservative and less specu- 
lative ‘investments’ than those payable in gold. 

Of course if, in a particular market, there exist a general forecast 
that the price of a foreign money in terms of the home money is to 
rise or fall, and if there be in that market two bonds similar in all 
respects save that the one bond is payable in the money of the market 
and the other bond in the foreign money, then the relation between 
the promised yields of the two bonds (calculated for each bond in 
terms of the money in which its promises are made) will tend to be 
affected by this forecast . 72 The anticipated change in the price of the 
one money in terms of the other money may, of course, be expressed in 
terms of anticipated changes in the general purchasing powers of the 
two moneys. But the introduction of these new (and presumably un- 
known) variables is quite unnecessary. In determining the relation 
between the two yields, borrowers and lenders are concerned with the 
present and future prices of a unit of the one money in terms of a 

72 Compare Professor Fisher’s table giving, annually for the period 1865-1906 in- 
clusive, the gold yield of British Indiai bonds payable in gold and the silver yield 
of British India bonds payable in silver, both yields being calculated from prices in 
the London market. The Rate of Interest, pp. 266-68 and The Theory of Interest, 
p. 404. 

The relations between the yields of the table are far different from what they 
would have been had they been controlled by good price forecasting. 
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unit of the other money, entirely divorced from anticipated changes in 
the general purchasing power of a unit of either money. It is not nec- 
essary for them to forecast whether general purchasing power will be 
increasing for one money and decreasing for the other or increasing 
or decreasing for both. 

Because of the desire for future 'money’ there will, in any market, 
tend to be a factor favoring bonds payable in the money of that market. 
But this factor is of a monetary rather than a commodity nature. It 
exists whether the money of the market be appreciating or depreciating 
in terms of commodities or of another money. Only if the purchasing 
power of the market money declines so rapidly and far as to affect 
radically the essential monetary characteristics of the market money 
will the influence of this factor disappear or become reversed. In the 
past, its importance seems usually to have been definitely on the wane 
when the inhabitants of a country in the throes of a currency inflation 
have begun to stop ascribing their troubles to a rise in the currency 
price of gold and to talk about a fall in the gold price of the currency. 
By the time that most important contracts are being made in terms of 
gold or some foreign currency, the influence of this 'home market’ 
factor has become reversed. The ‘flight’ from the old money is then 
nearly complete. No longer is it the money of the country. ‘At long 
last’ has come recognition that the trouble is with the paper and not 
with the gold. “ ‘It is not I who am ailing’, said the wizard; ‘but there 
is one here very sick’.” 

But, in the absence of radical inflation and assuming, as we have 
been doing, that the monetary obligations of the buyers and sellers are 
predominantly in terms of the money of the market in which the bonds 
are being bought and sold, it would seem that the importance of the 
factor favoring bonds promising payment in that money would not 
usually be appreciably affected by a change in the forecast of the future 
price relations between it and some other money. The factor exists not 
because of the nature of such forecasts but because of their uncertainty. 
Its influence is usually therefore to a high degree independent of the 
influence of those forecasts. 

If, in the seventies or eighties of the last century, a retired London 
banker, who neither had nor expected to have monetary obligations 
payable in rupees, had been weighing the relative investment attrac- 
tiveness of the gold and silver bonds of British India, he would not 
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have bought a rupee bond if he expected rupees (in terms of pounds 
sterling) to depreciate over the life of the bond, unless the sterling 
price of the bond when converted into rupees was such as to give a 
higher rupee yield than the gold yield of an otherwise identical British 
India bond payable in gold. But, in addition to the extra silver yield 
he would have demanded because of his expectation of a fall in the 
gold price of rupees, he would have insisted upon a further premium 
for the uncertainty of the (future) value of his (future) rupee pay- 
ments in terms of (future) pounds sterling — or (future) English 
'money*. If, on the other hand, he had been a retired Calcutta banker 
having and expecting to have only rupee obligations, he would have 
been willing to accept a smaller silver yield than his forecast of a de- 
preciation of rupees in terms of sterling would warrant. Because, in 
actual fact, the primary market for the sterling bonds was England 
and that for the rupee bonds was India and because of the peculiar 
monetary and trade relations between England and India, it is very 
hard to estimate how much or how little the ‘spread* between the two 
yields was increased or decreased by the combined operation of the 
two factors, one favoring bonds payable in silver and the other favor- 
ing bonds payable in gold. 

But although the case for believing in the importance of the money- 
of-the-market factor be extremely strong, we do not always find 
unequivocal statistical assurance of even its algebraic sign. It is there- 
fore only natural that statistical evidence of the influence of the often 
almost supposititious forecasting factor (whether of the price of gold, 
of commodities in general or of a foreign money) should seldom be 
clear cut and unmistakable. To assume, tempting as in any particular 
instance it may be to do so, that the influence of price forecasting can 
be discovered from past rates and succeeding prices (as they actually 
materialized) may be quite unwarranted. To reason that, because the 
rates and the succeeding prices do not seem incompatible with an as- 
sumption of good forecasting, the forecasting was good and the rates 
were so determined may be to introduce merely a grossly ad hoc fic- 
tional 'as if*. But to argue that, when rates (in the light of succeeding 
prices) give no suggestion of good forecasting, they must neecessarily 
have been determined by had forecasting may well amount to the crass- 
est of circular reasoning. 

And, if to discover (except in periods of pronounced currency in- 
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flation) unequivocal statistical evidence of the mere existence of this 
elusive factor is often difficult, to measure its influence (even in such 
periods of pronounced inflation) is commonly found to be virtually 
impossible. How large or small an influence forecasting of the (paper) 
prices of gold and commodities (together with an almost certainly 
varying degree of preference for bonds payable in paper) may have 
had, for example, upon the (paper) prices and yields of American 
railroad bonds during the Civil War years of the 1862-79 inflation is 
certainly a ‘puzzling question’ even if not ‘beyond all conjecture’. 

Only a pale and flickering light is thrown on this question by the 
relative prices of gold and paper bonds. Even if we completely ignore 
differences in coupon rates and are extremely liberal as to differences 
in time to maturity, we still find it virtually impossible to discover 
pairs of important bonds identical or nearly identical in all respects 
save their media of payment. They fail to fulfill one or both of the two 
fundamental requirements of direct statistical comparison, identity of 
markets and equality of confidence in future payments. 

Almost no instances occur of pairs of otherwise similar gold and 
paper bonds that were traded in exclusively or even nearly so on one 
and the same monetary market and that market alone; not merely 
were they bought and sold on two or more monetarily different markets 
but the relative importance of the various markets was usually not 
even approximately the same for the two bonds. Indeed, in many 
instances, it seems that neither bond was traded in to more than a 
negligible extent on the primary market of the other bond ; the primary 
market for the paper bond being Boston or New York and the primary 
market for the gold bond London. The differences in assurance that 
the promised future payments would be met as promised seem to have 
been great though almost certainly unmeasurable. Contemporary news- 
paper and magazine articles suggest strongly that both domestic and 
foreign confidence that the promised gold payments of almost any 
specific American gold bond would be met (in gold) fell appreciably 
short of the confidence that promised paper payments of paper bonds 
of the same obligor would be met (in paper). This was unmistakably 
true not only of Federal bonds but also, though to a less extent, of the 
best New England municipal bonds. 

The relative yields of such gold and paper bonds as were otherwise 
at all comparable seem seldom to have been grossly incompatible with 
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such market opinion as pictured by the financial commentators. But 
there were so many unmeasured if not unmeasurable factors that it is 
usually difficult to draw any very definite conclusions from the quoted 
prices. In March 1864, the Federal Government issued the ‘5 per cent 
Ten-Forties’. These bonds were payable at the pleasure of the Govern- 
ment after any period not less than ten years and not more than forty 
years from date. Both principal and interest were, by the Loan Act of 
1864, payable unequivocally in gold. But, though the bonds were of- 
fered to the public at par (100) in paper, on the first day of offering 
(March 26, 1864) only $875,000 was subscribed, the second day $130,- 
000 and the third day $430,000. 73 On March 26, 1864, the price of 
greenbacks in gold ranged from 58.91 to 59.00 per 100. The gold 
yield of these bonds was therefore, even if they were to remain out- 
standing for the entire forty years, more than 8)4 per cent per annum; 
if paid in gold at the end of ten years, the gold yield would be over 12 
per cent per annum. Later, in the summer of 1864, the paper price of 
the Ten-Forties was only 109 at a time when the paper price of gold 
was 250. The gold price was, therefore, at that time less than 44 and 
the gold yield, even to the forty year maturity, more than 1 1 y 2 per cent 
per annum. 74 The paper yields of Federal paper bonds were running 
high but at no such levels as these. Under the circumstances, it is dif- 
ficult to say what part of the spread between the gold and paper yields 
was caused by distrust of the gold promises and what part (if any) 
was caused by the market’s forecasting a rise in the gold price of paper. 
We must not forget that, even as late as 1869, there was no great as- 
surance that even the 5 per cent Ten-Forties would have their principal 
paid in gold. 75 The yields of gold and paper municipal and railroad 
bonds present similar difficulties. 

During such a disturbed period as the year 1865, for example, fluc- 
tuations in the paper price of gold, because they affected confidence 
in the gold promises of the government, did not affect the paper prices 
of Federal gold bonds in the manner in which they might theoretically 
be expected to do. If the yield in gold of a gold perpetuity were to 

73 Hunt’s Merchants’ Magazine, April 1864, p. 303. 

74 The complete lack, at this time, of British confidence that the American Govern- 
ment gold bonds would actually be paid in gold is seen in the fact that, in July 1864, 
the gold 6 per cent Five-Twenties of 1882 were offered in London at 49 gold while 
50 gold was being bid for New York Central 6 per cent paper bonds of 1883. 

75 See Commercial and Financial Chronicle, March 20, 1869, p. 257, column 2. 
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remain constant, its price in gold would remain constant and therefore 
its price in paper would be a constant multiple of the paper price of 
gold. But if, whenever the paper price of gold declined, confidence that 
the bond would remain on a gold basis increased, the paper price of the 
bond would not decline as much as the paper price of gold ; indeed, if 
the increase in confidence were sufficiently great, the paper price of the 
bond might even advance. Now the year 1865 was a year of rapidly 
declining paper prices of paper bonds and rapidly, though less uni- 
formly, declining paper prices of gold. But from December 31, 1864 
to March 1, 1865 the paper price of the Ten-Forties rose from 101% 
to 102^4 while the greenback price of gold was declining from 226 
to 200. And, though the price of the bonds declined from 102% on 
March 1, 1865 to 91% on March 22 while the greenback price of gold 
was declining from 200 to 157, it advanced to 95 on May 17 though 
the greenback price of gold had in the meantime declined further to 
130. By November 25, the paper price of the bond had declined to 91 
though the paper price of gold had advanced to 147. But, even after 
this decline, it was, relatively to the paper price of gold, much higher 
than it had been at the beginning of the year. The paper yields of 
American railroad bonds were during the year 1868 only a shade lower 
than the peak yields of 1865, but confidence that the Ten-Forties would 
be paid and paid in gold had increased so much (it would seem) that 
during that year they sold as high as 109% (paper) and never below 
100 (paper) even though the greenback price of paper went down as 
low as 132%. 78 

76 The movements of the prices of many Federal bonds suggest that confidence that 
promised payments of principal in gold would actually be kept tended to increase as 
maturity approached and no adverse governmental action occurred. On January 26, 
1866, the Federal gold 6’s of 1847 (due in 1867) sold at 123% in paper with gold 
at 139%, but thirteen months later (February 27, 1867), with gold at the same 
price, the paper price of the bonds had risen to 135. 

It is, of course, in a case like this, extremely difficult if not quite impossible to 
estimate at all accurately the separate effects of increasing confidence in the gold 
promise, possible (bad) forecasting of the price of gold, preference and possibly 
changing preference for bonds payable in the money of the market, varying relative 
influence of the New York and London markets, etc. 

We must remember that an American who wished paper rather than its gold equiv- 
alent but who bought the bonds because he expected the paper price of gold to ad- 
vance or at least not decline appreciably would have faced a very serious paper loss 
if the premium on gold had virtually disappeared before the maturity of the bond; 
though an English purchaser would have been completely unperturbed by such an 
eventuality. 
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The great fall in the (paper) yields of American railroad paper 
bonds during 1862 and the abnormally low levels of those yields dur- 
ing 1863 and 1864 might easily suggest that the railroad bond market 
was at that time forecasting an imminent and prolonged fall in the 
paper price of gold, or commodities, or both gold and commodities. 
But one of the difficulties of this assumption is that, during the period 
in which the paper price of gold (and of commodities) was rising 
most rapidly and a forecasting of an imminent decline would there- 
fore seem psychologically most improbable (paper) yields were fall- 
ing — reaching their lows in July 1864, the peak month for the paper 
price of gold (six months before the peak month for commodity 
prices). Of course, it is barely possible that, unwarranted as it may 
seem to have been, the financial community was, during this period 
of rapid depreciation of the currency, actually expecting a speedy fall 
in the paper price of gold (and commodities) and operating on that 
expectation. 77 

But, if this were true, why did (paper) yields begin to rise sharply 
as soon as the peak in the paper price of gold was passed and the 
expectation of a fall in its price became really warranted? It would, 
of course, be quite understandable that they should have risen if the 
impending fall in the prices of gold and commodities had all along 
been fairly accurately foreseen. And, in the sense that the price 
future proved not inconsistent with a probably unwarranted but possibly 
existent general expectation, they may have been ‘foreseen 5 . But even 
this seems rather hard to believe — much like being asked to take seri- 
ously the prophecies of Nostradamus. 78 

77 See Wesley C. Mitchell, A History of the Greenbacks, pp. 369 and 370. 

“Nor ... is it surprising that business men failed to see what was coming; for 
the course of prices depended chiefly upon the valuation set upon the greenbacks, 
and this valuation in turn depended chiefly upon the state of the finances and the 
fortunes of war — matters that no one could foresee with certainty. Indeed, there 
was much of the time a very general disposition to take an unwarrantedly optimistic 
view of the military situation and the chances of an early peace. Many members 
of the business community seem to have felt that the premium on gold was artificial 
and must soon drop, that prices were inflated and must collapse.” 

78 The yields of some of the bonds in our list would seem to suggest that there pos- 
sibly was a real forecast of an even more rapid return of paper to a par with gold 
than actually occurred. For example, the Pennsylvania Railroad Second Mortgage 
6’s due in 1875 (Bond Number 9) sold at lower yields than the First Mortgage 6’s 
of the same road due in 1880 (Bond Number 10) every month from March 1864 
to August 1864 inclusive. Though, of course, all that this fact could logically lie 
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Before leaving these puzzling Civil War years, it is desirable to 
remind the reader that, even if it could be known that the movements 
of American railroad bond yields during the years 1862-65 inclusive 
were as they were largely because of conscious gold or commodity 
price forecasting (which, whether accidental or not, would have been 
good forecasting) ; that fact would not help us to explain why, as for 
example during the period 1916-21 for commodity prices and 1917-22 
for railroad bond yields (see Chart 18), bond yields and commodity 
prices should ever be positively and not negatively correlated — unless 
we are willing to introduce the dens ex machina of had forecasting. 

But ‘much study is a weariness of the flesh. Let us hear the con- 
clusion of the whole matter’. In the first place, the absence of a 
really persistent and uniform statistical relation between the series sug- 
gests strongly that, even if the one series be to a greater or less extent 
dependent on the other, the very nature of that dependence may vary. 
For example, forecasting may be a negligible or an important factor 
and, if important, may be good or bad. Thus, it is at least possible 
that railroad bond yields were low during the high gold and com- 
modity prices of the Civil War because a great fall in prices was, 
whether warranted or not, being commonly expected ; and high during 
the high commodity price period centering round 1920 because of 
conditions caused by the rise of prices but quite unrelated to (bad) 
forecasting. 

Of course, even in a period of uncontrollable inflation, high rates 
and yields may be only partly the result of a sheer ‘corned beef and 
cabbage’ complex. We must remember, for example, that during the 
panic of such a period, with the increasing rapidity of circulation, com- 
modity prices rise faster than the volume of the circulation and an 
intense money shortage therefore occurs. But, even with such re- 
finements, it is not very difficult to understand why rates and yields 
should be high in such a period. If forecasting be assumed to occur, 

(Footnote 78 concluded) 

made to signify, if (in spite of the results of our examination of the relative yields 
of serial bonds in the present century) we assumed that the relation between the 
yields of the two bonds was methodically considered, is that buyers and sellers felt 
that the paper yield of the bond with the shorter maturity should, for the period 
terminating March 31, 1875, be lower than the paper yield of the bond with the 
longer maturity for the period March 31, 1875 to December 31, 1880. But, in view 
of the bond with the longer maturity being a First mortgage bond and the bond 
with the shorter maturity only a Second mortgage bond, even this is curious enough. 
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both its direct and its indirect influences can be relatively easily 
analyzed. 

But it is much more difficult to see why and how rates or yields 
should be affected by price levels or price changes during periods in 
which forecasting would seem to be a quite unimportant factor. The 
suggestion that, though there be periods in which conscious forecasting 
is negligible, there are no periods in which unconscious forecasting is 
unimportant, that when prices are rising the common though uncon- 
scious forecast is that they will continue to rise, is not as helpful as 
one might expect it to be. At best it offers an explanation of a usually 
non-existent condition. To the extent that the problem suggested by 
the statistics may be a real problem at all, it is why, in spite of numer- 
ous and glaring exceptions, rates to some extent and yields to a much 
greater extent are so often high when prices are high and low when 
prices are low or rise and fall with prices, not why they are high when 
prices are rising and low when prices are falling. And no question- 
begging description of rates or yields as ‘viscid’ or ‘sticky’ is more 
enlightening than the old explanation that a body was hot because it 
contained much phlogiston. Even if such a physical analogy as the con- 
cept of ‘stickiness’ were thoroughly warranted, the question would 
still remain, why are rates and yields sticky? 

If the movements of commodity prices ever affect the movements 
of interest rates and bond yields directly, in other words if the two 
series are ever, in the absence of conscious forecasting, more closely 
related to each other than as two aspects of some more fundamental 
condition, I suspect that the mere existence of long term debts (such 
as are represented by bonds), with rigid future interest obligations, 
is an extremely important factor in bringing about this result. 

During a pronounced rise in commodity prices, though it may lead 
to an increased logarithmic ‘scatter’ among the prices, there is a pro- 
nounced tendency for the prices of nearly all things to rise. Though 
wages lag, even they eventually rise. But ( aside from the resump- 
tion of payments on debts in default) interest payments on unmatured 
debts do not rise. Now this condition may possibly have an ex- 
tremely important influence on rates and yields. After a rapid 
commodity price rise of one hundred per cent, the prices of the prod- 
ucts of industry (except of those industries in which selling prices 
are determined by law) will, in general and as an average, have 
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doubled, but the burden of debt will remain virtually unchanged. Rela- 
tively to prices that burden will, therefore, have been halved. The 
market value of all plants (that do not have the prices of their products 
determined by law or custom) will, therefore, in general (ignoring 
depreciation and obsolescence ) have at least doubled and that of going- 
businesses more than doubled. The ability of business to borrow will be 
greatly increased — much more than doubled. And the urge to borrow 
will also be greatly increased; not merely because the volume of new 
loans necessary to continue the business at its old pace will have risen 
with the price level but also because the price rise will probably be associ- 
ated with a rise in the prospects for profits and hence few businesses 
will be satisfied to continue operating at the old pace. 

But there will be no corresponding increase in the ability and will- 
ingness to lend. Not merely will the bond income of existing bond 
holders remain unchanged but the prices of those things for which 
they used to spend that part of their income which they did not invest 
will have doubled. This great source of demand for new bonds will 
therefore, instead of increasing, actually decrease. Similarly with the 
(of course less important) demand for bonds from wage and salaried 
persons. Their incomes will not have kept pace with prices. There 
remains the great class of stockholders and business entrepreneurs. 
But the business entrepreneur will, during such a period, be expanding 
his business. And his silent partner, the stockholder, will tend indirectly 
to do likewise. An even larger percentage of his income than usual will 
go back into ‘the market’. Either directly or indirectly, both the active 
and the silent partners will be increasing their borrozving more than 
their lending. 

Moreover, as commodity prices rise and the burdensomeness of 
corporation debt declines, second and third grade bonds become first 
grade. The volume of bonds of the highest grade therefore increases 
even more rapidly than the increase that results merely from new 
issues. And it is the possible relation between commodity prices and 
the yields of these highest grade bonds that the hypothesis would 
attempt to explain. 

But ‘intriguing’ as this all sounds, the hypothesis is almost as diffi- 
cult to reconcile with parts of the record of actual rates and prices as 
are some of the theories upon which we have so adversely commented. 
If the long time major movements of prices and rates are ever causally 
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related, the ‘mere existence of long- term debts may, as I am inclined 
to suspect, be an extremely important factor without being the only 
factor needed for a complete solution of the problem of why and how 
they are related. Entici non sunt m ul tip li c an do praeter n ecessi tarn mles 
only that causes are not to be multiplied beyond what is necessary. 



CHAPTER VII 


FACTUAL LEADS AND LAGS AND EMPIRICAL 
FORECASTING 


T he movements of the various individual series from 1856 to tiie 
present, and the similarities and dissimilarities of those movements 
are graphically presented in the charts scattered through this volume. 
The figures there depicted are presented in Appendix A. Better than 
in any mere text the reader will find in the tables, and especially in the 
charts, a clear picture of what has happened to short term interest rates, 
bond yields, stock and commodity prices and physical and monetary 
trade volumes in the United States during the last seventy-nine years. 

The different trends are collected and presented in Chart 29. An 
examination of it and of the various charts on which data and trend 
curves appear together shows that the trends differ noticeably with 
respect not only to the rates of advance or decline but also to the pos- 
sibility of their being adecpiately described by a mathematical equa- 
tion representing a curve of clean-cut sweep. 

Pig iron production and deflated bank clearings outside New York 
City suggest that their long movements could be represented by 
‘growth’ curves of some kind or other ; 1 railroad stock prices give a 
much less definite mathematical suggestion. The periods during which 
the line joining the data points does not intersect the trend line are 
much longer and the arrangement of its deviations around the trend 
line is much more irregular. Finally, in the collapse that began in 1929 
those prices acted in such a manner as to suggest that they may never 
again even touch the old trend line. The trends of short term interest 

1 The mathematical equation used to describe the trend of pig iron production was 
fitted to the data fifteen or sixteen years ago. Upon taking up the series for the 
purposes of this book, we decided to use the curve already fitted, not only because 
it had remained so astonishingly good but also because of the interest attaching to 
it as an illustration of how growth curves seem sometimes to be more than mere fits 
to existing data. 
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rates, bond yields, and commodity prices are still less suggestive of 
any ‘growth’ or other simple mathematical curve. The trend lines were 
obtained by ‘smoothing’ and not by ‘fitting’, and the appearance of 
both the smoothings and the raw data suggests strongly that this was 
the only defensible procedure. 

Chart 29 is presented to show the relations between the long term 
or ‘trend’ movements of the various series. It is composed of the 
various ‘trend’ graduations. The first thing that will strike the reader 
is, as we have said, that these lines do not appear to be true ‘trends’ 
at all. They do not have the single, simple sweep of such trend curves 
as are represented by the mathematical equations fitted to deflated bank 
clearings outside New York or to pig iron production. Each line, even 
those representing the deflated bank clearings and the pig iron series, 
shows more or less pronounced long term sinusoidal or wavelike move- 
ments. This is accounted for by the fact that, while the ‘trend’ gradua- 
tion that we have used eliminates all the so-called ordinary ‘business 
cycle’ — ranging in length up to about four or four and a half 
years — it does not eliminate all the longer waves that appear in the 
data. The difficulty encountered in any such procedure as we have 
engaged in is to obtain a ‘trend’ line that will, as far as possible, show 
each ‘cycle’ as working definitely back and forth across such a line and, 
at the same time, eliminate as long cycles as possible. We may have 
erred in not choosing a formula that would have more of a dampening 
effect on the longer cycles — though such a formula has its own dis- 
advantages. However, since we present the whole story not only 
graphically but also by means of tables, the reader may form his 
own opinion whether, in any particular instance, our conclusions might 
have been somewhat different if we had used a different ‘trend’ gradua- 
tion. Call money, time money and commercial paper show the most 
pronounced of these long term wave movements — long term ‘cycles’ 
we might call them, if we did not wish to save that word for some- 
what shorter movements. The amplitude of the long term wave move- 
ments becomes less as we pass from call money to rates on loans of 
longer duration, time money and commercial paper. In the bond yields 
line they almost disappear. That line is more like a typical ‘trend’. 
The opposite movement in the trend lines for railroad stock prices and 
bank clearings in New York City from 1914 to about 1919 is rather 
striking, if we consider how closely the two curves move together 
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in other periods. The history of the railroads in that period was, of 
course, exceptional — as the chart indicates. 

On examining Chart 21 the reader will notice that the ‘cyclical’ 
movements of the series have as marked peculiarities as their trends. 
The first difficulty he will encounter, although he is examining smooth 
curves and not raw data, is to decide what he should call a ‘cycle’. 
He will soon see that it is not sufficient to define a cycle merely as a 
portion of the curve that lies between two maxima (or minima). Not 
only will he note that maxima and minima may appear in a curve 
representing deviations from a trend when they do not appear in the 
original data but also he will begin to feel that the end points of a 
cycle are not necessarily either maxima or minima. In some instances 
the suggestion will be strong that, even though there be no maximum 
or minimum point, there is an end point that lies between two points 
of inflection. A point at which the second derivative is a maximum or 
minimum (the third derivative zero) often lies on a date that it 
would seem reasonable to take as a dividing line between two ‘cycles’. 
Not only the appearance of the preceding and succeeding portions of 
the smooth curve itself but also the relation of the date to the dates 
of maxima or minima in other series may tend to confirm such a 
decision. 

However, the reader dare not allow any such mathematical con- 
siderations to outweigh his calm judgment concerning the type of 
‘cycle’ he is interested in, or he may find himself with several ‘cycles’ 
each covering less than a twelve-month period. He must reject very 
short period cycles of negligible amplitude, especially if they occur 
between two points that are neither maxima nor minima even though 
their third derivatives equal zero. But he will find it very difficult, if 
not impossible, to formulate mathematical rules to guide him in the 
process of elimination. 

The second difficulty he will encounter is closely related to the 
first. Even in the same series all ‘cycles’ are not equally clear cut, and 
even when equally clear cut, they are not equally important. The varia- 
tion in amplitude between a cycle of pig iron production covering a 
period of world-wide industrial collapse and one that is revealed only 
through mathematical analysis may for most purposes be considered 
a difference in kind rather than merely in degree. 

Finally, struggle as the observer may to decide what are the cycles 
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in his various series, he will find that some series undoubtedly have 
a larger number of definitely defined cycles than others. This is, of 
course, not surprising, though seldom recognized. Everyone knows 
that some economic series show pronounced seasonal cycles that are 
totally or almost totally lacking in others. And this brings up the sub- 
ject of the attempts that have been made to discover mathematically 
regular ‘business cycles’. 

Virtually all ‘cycle theorists’ unconsciously assume that it is possible 
to discover the dates on which ‘cycles’ begin and end and also that, 
in any particular period, there are the same number of cycles for each 
important economic series. 

Nearly all the earlier and cruder efforts contained the further im- 
plicit assumption that there were no ‘interferences’ in the ‘cyclical’ 
movements. At any one time there was only one cycle. The picture 
was always that of a huge ground swell on a glassy sea rather than the 
choppy waves where two currents meet, or even the ordinary picture 
of small waves superimposed on larger ones. 

The possibility that the amplitude of the cycles might vary was not 
discussed or even considered. Periodicity was the only concern of the 
writers. A ten-year cycle was a ten-year cycle if ten years intervened 
between two ‘crises’. It mattered not whether, during the intervening- 
years, there had occurred a boom that would go down in history, like the 
Mississippi Bubble, or merely such a negligible degree of prosperity that 
it was difficult to say when the terminating crisis began. 

The proponents of rigid mathematical cycles early tended to base 
them on, or at least relate them to, astronomical periodicities. Two 
great astronomical cycles had been recognized before the dawn of 
history, indeed before the advent of man. The lives of even the lower 
animals were subject to the domination of day and night and the 
sequence of the seasons. It was almost inevitable that with the dis- 
covery of the ‘sunspot’ cycle, this longer solar cycle would soon be 
used by the economists. Its relation to terrestrial magnetism began to 
be investigated early in the nineteenth century; by the third quarter 
of that century ‘sunspottery’ was breaking out in economic circles. It 
was a period in which the cyclic idea was budding everywhere. The 
files of the English periodical Nature are full of suggestions ; 7-day, 
30-day weather cycles, 4-year, 8-year, 10-year, 16^4 -year, 19-year, 
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21-year, 33-year. 35-vear, and 400-year weather cycles were ..all to 
appear. 

About 1862 Professor W. Stanley Jevons came to the conclusion 
that the dates of the preceding five English economic disturbances 
(1815, 1825, 1836-39, 1847 and 1857), which averaged 10.5 years 
apart and in each instance were extremely close to this normal inter- 
val, contained the clue to some mathematically exact nature cycle. His 
first attempts to correlate these figures with sunspot maxima and 
minima were disturbed by the fact that the sunspot cycle was at that 
time held to be about 11 years and not 10.5. When, however, Mr. J. A. 
Broun in 1877 came out with the statement that the true mean interval 
was 10.45 and not 11.1, Jevons’ fate was sealed. 2 Pie seized upon 
Broun’s 10.45 figure with highly unscientific avidity and from that 
time (1877) became almost unbalanced in the ardor with which he 
fitted facts to his theory, 

A couple of years previous, in 1875, he had examined and dis- 
cussed the data in Thorold Rogers’ History of Agriculture and Prices 
in England since' 1259. He then believed, he tells us somewhat naively, 
that “he had discovered the solar period in the prices of corn and 
various agricultural commodities”, and he accordingly read a paper 
to that effect at the British Association in Bristol. “Subsequent in- 
quiry, however, seemed to show that periods of 3, 5, 7, 9 or even 13 
years, would agree with Professor Thorold Rogers’ data just as well 
as a period of eleven years,” to quote Jevons’ own words, and in dis- 
gust at this result he withdrew the paper from further publication. 

J. A. Broun’s 10.45 mean interval, however, prevented any such 
continued discouragement with the theory, as we witness in 1875, By 
November 1878 we have an article by Jevons in Nature (November 
14, 1878, pp. 33-7) on Commercial Crises and Sun-spots, another 
article early in 1879 on the same subject, and in February 1879 we 
have a serious attempt at correlating Sun-spots and Plague which ex- 
hibits almost pitiably the extent to which Jevons was then outraging 
his own great intelligence. 

An interesting feature of his article on Sun-spots and Plague is that 
Jevons suggests the correlation of plague and Asiatic famine. In view 
of this suggested correlation it is of some significance to note that in 
this article the incidence of plague (and hence of Asiatic famine) is 
-11.1 is closer to the modern figure than is 10.45. 
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supposed to coincide with sunspot maxima, whereas in his later articles 
on sunspots and commercial crises, commercial crises are synchronized 
with sunspot minima and at the same time with Asiatic famine. 

In general, Jevons compared imagined or real crises not with sun- 
spot maxima or minima but with dates, when, under Broun’s dis- 
credited average, sunspot maxima or minima should have occurred — 
but did not — and this in the face of the fact that he had access to 
the data of actual observations tabulated by Wolf. Taking Jevons’ 
own list of crises in order and comparing them with the closely-known 
epochs of maximum and minimum sunspot frequency, we obtain the 
following results: The doubtful (we should say ‘assumed’) crisis of 
1701 followed a spot minimum by three years and preceded a maxi- 
mum by four and one-half; the crisis of 1711 (predicated by Jevons 
merely because the South Sea Company had been founded in that year) 
followed a minimum by five and one-half years and preceded a maxi- 
mum by one year; the South Sea Bubble of 1720 (Jevons places the 
date at 1721) followed a maximum by one and one-half years and 
preceded a minimum by three and one-half ; the imagined crisis of 
1731-32 preceded a minimum by two years; 1742 (no crisis known) 
preceded a minimum by three years (the joker here is that 1745 was 
a year of both minimum sunspots and panic — December 6, 1745, when 
there was a run upon the Bank of England due to fear engendered 
by the progress of the army of the Young Pretender — but Jevons 
refuses to notice this because he refused to accept Wolf’s sunspot 
figures, seemingly because they did not check with his preconceived 
ideas) ; 1752 (no crisis) followed a maximum by two years and pre- 
ceded a minimum by three; 1763 came exactly half way between a 
maximum and a minimum; 1772 came two and one-half years after 
a maximum and three and one-half years before a minimum; 1783 
preceded a maximum by two years; 1793 came just half way between 
a maximum and a minimum; 1804-05 (no known crisis) coincided 
with a maximum (not a minimum) ; 1815 preceded a maximum by one 
and one-half years; 1836-39 included the year 1837 of maximum solar 
activity, that being also a year of panic in the United States) ; 1857 
followed a minimum by one year ; 1866 preceded a minimum by one 
year; 1878 was a minimum sunspot year. The dates of later crises 
reveal similar lack of agreement with the sunspot cycle. 

The nadir of sunspottery was soon reached. In an article in the 
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May 1872 issue of Nature we find a certain B. C. Jenkins stating 
that “cholera epidemics have a period equal to a period and a half 
of sun-spots”! Henry Jeula in 1877 made a careful and laborious 
attempt to correlate sunspots and the number of wrecks posted each 
year in Lloyd’s loss book — (based upon the assumed correlation of 
sunspots and East Indian hurricanes). By March 1879 he came to his 
senses, however, and in the Journal of the London Statistical Society 
of that date we have an oasis in the desert of nonsense that was being- 
written by unscientific ‘country gentlemen’. He made a most brilliant 
success of correlating Oxford-Cambridge boat races and sunspot 
maxima and minima. To quote from his article: “A cycle is believed 
to consist, as nearly as can at present be ascertained, of about eleven 
years, of which the 1st, 2d, 10th, and 11th form the minimum sun- 
spot group, the 3d, 4th, 8th, and 9th. the intermediate groups ; and the 
5th, 6th and 7th the maximum group. Of 12 races rowed in the 
minimum group, Oxford won 66 per cent; of 10 races rowed in the 
maximum group, Cambridge won 60 per cent; while of 16 races rowed 
in the intermediate sun-spot group of years, each university won exactly 
half.” 

Modern cycle theory has availed itself of the mathematical appara- 
tus of harmonic analysis. The flexibility of a Fourier series is as great 
as that of a power curve or higher parabola but, unless the essential 
nature of the data is periodic as is the case with such physical phe- 
nomena as heat, light, sound and electricity, the resulting mathematical 
descriptions or ‘fits’ are purely empirical. It is extremely easy to de- 
scribe almost any time series by means of a set of superimposed sine 
curves of different periods and amplitudes but it is quite another 
matter to be able to describe data (whether future or not) that were 
not used in obtaining the constants. What shall we say of a mathemat- 
ical ‘law’ that by its nature can be used to describe only those obser- 
vations from which it was itself derived? 

The mathematically exact economic cycles presented — before the 
onset of the depression of the 1930’s — by some modern economists 
and accepted by many modern business men merit little if any more 
favorable consideration than we have given to the pronunciamentos 
of Jevons. We intend to save space and preserve friends by not dis- 
cussing them. In the charts of this book the reader has before him 
abundant material to come to a conclusion about any of them — if he 
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does not do what Jevons and so many of his modern representatives ' 
tend to do, call a rain storm a flood if by so doing it will seem easier *, 
to float a theory. 

While but few economists believe that business prosperity comes 
and goes like day and night, or even rises and falls with the regularity 
of the tides — complicated as are the mathematics involved in lunar , 
theory— there are probably even fewer who believe that either pros-' 
perity or depression is an accident that befalls the body politic. Dr. 
Mitchell’s theory that the essence of ‘business cycles’ is to be found in 
the fact that the conditions attendant on each phase of the ‘cycle’ tend 
to bring on, sooner or later, the next phase has become almost uni- 
versally accepted. That theory is sharply separated from the mathe- 
matically exact cycle theories by its emphasis on the indefiniteness of 
the timing, and from the accident theories by its emphasis on internal 
causation. 

And this internal causation tends to show itself in leads and lags 
among important economic series. But the reader must not expect 
always to find a high degree of regularity in the relations among the . 
various series or he will be badly disappointed. The uniformity is 
often rather specious. It sometimes amounts almost to an optical 
illusion. The general rule is that there is no rule. In all cases (aside 
from such essentially similar data as the various short term money 
series) irregularity is an outstanding characteristic. Often it is the 
outstanding characteristic. While a cursory examination of such a 
chart as number 21 might give the impression of extreme regularity in 
the sequences of and relations among the various series, more careful 
study will disclose a high degree of irregularity. For example, if the 
series should be thought of as having typical time lags, it is extremely 
difficult to say what they are. Sometimes a maximum or minimum 
sweeps across the chart in a startling manner, the various lags being 
clear cut and unmistakable. On the other hand, the entire picture is 
often quite obscure. Arithmetic averages of the amounts of lag are 
very treacherous. The inclusion of a single doubtful case may appre- 
ciably affect the result. Medians might be thought to be more suitable 
than arithmetic averages in such a case, but the essential feature of 
the data is that any type of average will involve making some ques- 
tionable decisions. Moreover, the ‘scatter’ around the average — the ‘de- 
viations’ from the average or typical lag — are extremely large in all 
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but closely related series. Any great degree of confidence in the 'ac- 
curacy’ of any averages is entirely unwarranted. They may well be 
more misleading than enlightening. 

Even series A, C, D and E (of Chart 21), 3 which are quite closely 
related, show many startling irregularities, as the reader may see if he 
will check up the following ‘average’ lags 4 with individual instances. 
The average lags in these four series run roughly 5 as follows. A high 
in call money rates precedes a high in commercial paper rates by about 

2 months, a high in railroad bond yields by about 4 months and a low 6 
in railroad stock prices by about 5 months. A high in commercial paper 
rates precedes a high in bond yields by about 2 months and a low in 
stock prices by about 3 months. A high in bond yields precedes a low 
in railroad stock prices by about 1 month. The lows do not show 
the same set of lags. A low in call money rates precedes a low in 
commercial paper rates by about 2 months, but a low in bond yields 
by about 6 months and a high in stock prices by about 9 months. A 
low in commercial paper rates precedes a low in bond yields by about 
4 months and a high in railroad stock prices by about 7 months. A 
low in bond yields precedes a high in stock prices by about 3 months. 

The characteristics of the various lags are clear on Chart 21, which 
presents the cyclical movements of ten of the most important series 
presented in this book : 

A Call money rates, January 1857 to January 1936 
B Time money rates, January 1890 to January 1936 
C Commercial paper rates, January 1857 to January 1936 
D Railroad bond yields (‘lowered’ index), January 1857 to January 
1936 

E Railroad stock prices, January 1857 to January 1936 
F Bank clearings in New York City, January 1857 to January 1936 
G Deflated bank clearings outside New York City, January 1875 to 
January 1936 

3 Series B — time money rates — is here omitted because it has been used only as far 
back as January 1890. 

4 The condition is only slightly improved if the long period from January 1857 
to January 1936 be broken up into shorter periods. Moreover, where improvement 
is possible it is often artificial and unreal— resulting from fitting to too few cases. 

0 Greater ‘accuracy’ than here presented is merely misleading. 

,! On the chart, series E is inverted. W'e are discussing it as though it were not 
inverted. 
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H Bank clearings outside New York City, January 1875 to January 
1936 

I Pig iron production in the United States, January 1877 to Janu- 
ary 1936 

J Carl Snyder’s index of general prices, January 1875 to January 
1936 

Iv Call money rates, January 1857 to January 1936 

Series E to K inclusive are inverted on the chart. The relations 
among the various series stand out sharply. Indeed, the reader may, as 
we have already said, easily be tempted to believe the regularity of 
movements and sequences greater than it really is. While the first three 
series (call money, time money and commercial paper rates) are very 
closely related, even here the lags are less uniform than a cursory in- 
spection of the chart might lead one to suppose. For example, while 
commercial paper maxima on the graduations tend to occur about two 
months later than call money maxima, the range is all the way from 
two months earlier to ten months later. Similarly, while the commer- 
cial paper minima tend to occur about two months later than the call 
money minima, the range is from two months earlier to eight months 
later. A similar analysis of series that are less closely related shows 
even less regularity of movements and lags. The technical reasons 
for this condition are traceable not merely to the fact that the amounts 
of lag between definite maxima or minima, which on the chart appear 
unmistakably related, vary considerably, but also to the fact that it 
often is rather difficult to say just which maxima or minima should 
be considered together. The actual number of maxima or minima is 
not the same for each series. Call money rates have more maxima and 
minima, and hence more ‘cycles’, than railroad bond yields. Sometimes 
we have no actual maximum or minimum but do have a distinct pair 
of ‘points of inflexion’. Shall these be used as though they contained 
a maximum or minimum point (we have not done so), and if so, what 
procedure should be followed to date such a point? Sometimes a maxi- 
mum or minimum that appears distinctly on one series appears on 
another series as only a ‘bulge’ between two points of inflexion. Ill 
still other series it may not appear at all. For example, the minor 
maximum in call money rates in 1901 is suggested in time money, 
absent in commercial paper and railroad bond yields, suggested in 
railroad stock prices, clear cut in New York bank clearings, absent 
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in deflated bank clearings outside New York, suggested in unde- 
flated bank clearings outside New York, present in pig iron production 
and clear cut in Snyder’s index of general prices. 7 The reader can 
easily spot similar and even more startling irregularities. Interesting 
and instructive as Chart 21 may be, to discuss its mere graphic pe- 
culiarities in any lengthy manner seems unnecessary. It speaks for 
itself. 

However, there is one series whose order in the chart may disturb 
the reader — bank clearings in New York City. In general the order 
of movement of the series, as presented in the chart, is : 

(1) Short time interest rates decline. 

(2) Long time interest rates decline. 

(3) Stock prices advance. 

(4) Physical volume of business advances. 

(5) Monetary volume of business advances. 

(6) Commodity prices advance. 

(7) Short time interest rates advance , etc. 

Now bank clearings in New York City move earlier than the physical 
volume of business as represented by such series as deflated bank clear- 
ings outside New York City or pig iron production. The reason for 
this condition may be found in the fact that such a large percentage of 
the New York clearings are of a financial origin — tied up with groups 
1, 2 and 3 above. The volume-of-business series that contain the price 
element move later than truly corresponding series that do not con- 
tain it. This is illustrated by bank clearings outside New York City — 
deflated and undeflated. Finally, we must remember that all the se- 
quences may be reversed. This is illustrated by call money which is 
presented as the top of the chart and also as the bottom line — in 
the latter case inverted. 8 

The reader who wishes to examine the actual series rather than the 
graduations may do so in other charts and in the tables in Appendix A. 
After all is said and done, the graduations are intended merely to 
make the interpretation of the series easier, not to replace them. The 

7 At the end of 1901. 

8 Our method of deciding which sequence was best for graphic presentation has 
already been described. It was based on the two considerations of length of lag 
and contour of the graphs. Similarity of contour would suggest that the 
sequence was more important when so lagged than when lagged in an opposite sense. 
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raw data for the first three graduations of Chart 21 (call money, time 
money and commercial paper) may be examined in Chart 20. On that 
chart are presented the raw data (after adjustment for seasonal fluctua- 
tion), and 'cyclical’ and 'trend’ graduations; also the deviations of the 
data and of the ‘cyclical’ graduation of bond yields from the ‘trend’ 
graduation of the same series. The seasonal fluctuations of the three 
short term rates are presented at the bottom of the chart. 9 

The raw data for the fourth and the fifth graduations presented 
in Chart 21 (railroad bond yields and railroad stock prices) are pre- 
sented in Chart 14, which gives, for each series, the raw data and 
the ‘cyclical’ graduation. The figures are given in Appendix A, Table 
10, Columns 5 and 6. 

The raw data for the fourth, sixth, seventh, eighth and ninth gradua- 
tions of Chart 21 (railroad bond yields, bank clearings in New York 
City, deflated bank clearings outside New York City, undeflated 
bank clearings outside New York City, and pig iron production) are 
presented in Charts 22, 23 and 24. 10 Chart 23 gives each of these 
series in the form of the data and their ‘cyclical’ graduation. Mathe- 
matical curves fitted to deflated bank clearings outside New York City 
and pig iron production are given to illustrate how well the 'trends’ 
of such series may be represented by ordinary mathematical ecjuations 
(see Chart 22 and Chart 23). Chart 24 presents (for deflated bank 
clearings outside New York and pig iron production) the deviations 
of the data and of the 'cyclical’ graduations from such fitted mathe- 
matical curves. This chart also presents railroad bond yields in the 
form of (1) the raw data, (2) the ‘cyclical’ graduation, (3) the 
‘trend’ graduation, (4) the deviations of raw data and of the ‘cyclical’ 
graduation, from the ‘trend’ graduation. The reader will find it inter- 
esting and instructive to compare the deviations of deflated bank clear- 

9 The figures for call money, time money and commercial paper rates, unadjusted 
for seasonal fluctuations, are given in Table 10 in Appendix A. Graduations and 
seasonals for these series are presented in Tables 21, 22 and 23. 

10 The figures for bank clearings in New York City, deflated bank clearings outside 
New York City, (undeflated) bank clearings outside New York City, pig iron 
production and wholesale prices, unadjusted for seasonal fluctations, are given in 
Appendix A, Table 27. The graduations and seasonals of these series are pre- 
sented in Appendix A as follows: bank clearings in New York City, Table 28; 
(undeflated) bank clearings outside New York City, Table 29; deflated bank clear- 
ings outside New York City, Table 30 ; pig iron production, Table 31; wholesale 
prices, Table 32. 
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ings outside New York and of pig iron production from the fitted 
mathematical curves with the deviations of the same series from the 
‘trend graduations’ (presented in Chart 21). 

The raw data for Mr. Carl Snyder’s index of general prices — 
the tenth graduation of Chart 21 — are not shown on any chart pre- 
sented in this book. The figures are given in Appendix A, Table 27. 
Monthly data (January 1890 to January 1936) for the United States 

CHART 22 

BOND YIELDS AND THE VOLUME OF BUSINESS 





BOND YIELDS AND THE PHYSICAL VOLUME OF BUSINESS 
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Bureau of Labor Statistics index of the price of commodities at whole- 
sale are compared with bond yields in Chart 18 — the data and the 
‘cyclical’ graduation being given for each series. 

The reader who is interested in the distortions that are introduced 


CHART 25 

AMERICAN RAILROAD BOND YIELDS 
JANUARY 1857 TO JANUARY 1879 



into some of the series by the paper inflation of 1862 to 1879 may 
examine Charts 25, 26, 27 and 28. An examination of these charts, 
together with the charts showing purely ‘paper’ data, will also illus- 
trate how deceptive mere graphic appearances of lead and lag or cor- 
relation in general may sometimes be. 

Such is the thorny path that must be trod by the professional 
‘forecaster’. He cannot operate on what the sequences and lags should 
be; he must operate on what they actually are — indefinite as a state- 
ment of that condition may be. He is interested in noting that a rise 


in short term interest rates or commodity prices so often precedes a rise 
in bond yields. He is very unlikely to be interested in hearing that if 
the future of short term interest rates or commodity prices were 
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knowledge might well be of some use to him. It would be well if he 
always remembered that the various sequences are as they are largely 
because of the inadequacies of human intelligence rather than because 
of its triumphs. For example, in a period when general forecasting 


CHART 26 


GOLD YIELDS OF AMERICAN RAILROAD BONDS 
AND THE PRICE OF GOLD IN GREENBACKS 
JANUARY 1862 TO JANUARY 1879 
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happens to be unexpectedly good the usual sequences will tend to be 
less rather than more reliable as indicators of the future. Economic 
forecasting that is based on ‘leads’ and ‘lags’ is almost necessarily ex- 
tremely dangerous — though it often is almost the only way to handle 


CHART 27 

GOLD AND PAPER PRICES OF AMERICAN RAILROAD STOCKS MONTHLY 

JANUARY (857 TO JANUARY 18 79 



the problem. In attempting to forecast such a series as stock prices 
the professional ‘forecaster’ commonly assumes the continuation of 
illogical relations between it and certain other series, and attempts to 
predict the future of the latter— although if their future were really 
known the existing illogical relations would not continue. The fore- 
casting of the future of the ‘other’ series is very often attempted by 
means of implicit assumptions concerning the timing of a reversal in 
their cyclical movements, the timing of this reversal being itself de- 
pendent on assumptions concerning regularity of amplitude in the 
‘swing’ of these ‘other’ series. In such methods an extremely bad con- 
dition is assumed to be a good sign, and vice versa. The injunction to 
‘buy stocks when the percentage of pig iron furnaces in blast falls 
below sixty’ — -not when the percentage is more than sixty but when 
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CHART 28 

INTEREST RATES AND SECURITY PRICES 
IN THE UNITED STATES 

JANUARY 1857 TO JANUARY 1879 
(IDENTICAL LOGARITHMIC SCALES) 
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it is less - — involves the assumption that when the iron industry reaches 
a specified degree of badness, the outlook for general business (includ- 
ing the iron industry, of course) is, or at least in the near future will 
be, good. Other indices of the activity of business are used in a 
similar manner. When business is sufficiently bad, buy stocks ; when it 
is sufficiently good, sell them. Even instructions such as ‘sell stocks 
when commercial paper rates rise to 4_E> per cent’, or ‘sell stocks when 
commercial paper rates have risen 1)4 per cent’, are not given primarily 
because of any belief that such conditions will cause a decline in busi- 
ness but simply because such a movement of rates is considered a symp- 
tom — a good indication — that business has advanced far enough to 
be approaching the region of reversal. The chief proponent of the 
1)4 per cent rise rule adds Svhen business activity is increasing’. 

However, the study of relations among economic series is at least 
more promising than the attempt to develop rigid cyclical formulas 
on the basis of one or more individual series. The ‘lags’ of the vari- 
ous series are less irregular than their cycle lengths though even here 
we find anything but mathematical regularity. The irregularities seem 
traceable to two causes. In the first place the relationship between any 
two series is seldom self-contained. Movements of pig iron production 
are not determined by movements of general commodity prices alone. 
In the second place, in so far as logical relations should exist, as be- 
tween long and short term interest rates, the logical adjustment of 
the one series to the other so often requires more than a mere knowl- 
edge of the past and present. Logically, as we have shown, long term 
interest rates should be adjusted to future short term rates. But this 
is quite impossible not only because the future is not known but also 
because, in the stress of deflation, it could not be acted on if it were 
known. 11 

Few economic series are like long and short term interest rates, 
which logically would depend on one another alone, unaffected by 
what happens to all other series. The reason in this case is, as we have 
11 This would not be strictly true in a hypothetical society where all was known. 
In such a society ‘deflation’ would not occur. However, this merely illustrates that 
the economic cycle is a phenomenon of a society in which all is not known. Of 
course, the hypothesis of a society where ‘all is known’ becomes a metaphysical 
concept hardly to be distinguished from the nineteenth century mechanistic philosophy 
which would suggest that if, at the birth of Christ, the exact position and motion 
of every atom in the universe were known to a sufficiently skillful mathematician, 
he could have stated that beer would come back to America in April 1933. 
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seen in Chapter II, that logically they are the same thing. The relation 
would be what the logicians term an ‘essential 5 relation. Long term 
interest rates would be absolutely rigidly related to short term rates 
because they would be an average of a particular form of future 
short term rates. They would be related to short term rates in much 
the same manner as an index number of commodity prices is related 
to the prices of the individual commodities. 

To the extent that adjustment requires a knowledge of the future, 
economic relations tend to depart from what they logically would be. 
‘Present 5 adjustments, such as those concerned with the making in a 
market of a price for a perishable consumers 5 good, may approach a 
rational norm similar to that presented by the more rigid and arithmetic 
of the members of the Austrian school, for example, Philip H. 
Wicksteed, but adjustments involving forecasts of the future cannot 
do so. 

In our discussion of the relation of bond yields to short term in- 
terest rates and to commodity prices we drew attention to the inade- 
quacy of adjustments requiring knowledge of the future. The relation 
of bond yields to the general level of profits and to changes in the 
monetary and physical volume of business — the ‘other 5 series that we 
present and discuss in this volume — is of a similar type. To be at all 
adequate as an adjustment, the relation would necessitate a complete 
knowledge of all the relevant future. Indeed knowledge of the future 
is, in each of these relations, the fundamental requirement. In the case 
of business profits this is immediately apparent. After correction for 
the element of risk, future profits (if they could be adequately forecast) 
would be a factor to which bond yields would have to adjust them- 
selves. Fluctuations in the monetary volume of business do not appear 
to be so directly related to bond yields unless we remember their usual 
close relation to profits. Periods of high volume (physical or mone- 
tary) of production are usually periods of high rates of profit. 
Enforced liquidation may cause a sudden spurt in the monetary volume 
of trade and even stimulate production, undertaken to convert inven- 
tories into more salable products, but spurts due to enforced liquida- 
tion seldom last long. In general, both the physical and monetary 
volume of business is large when an increased demand has brought 
about an increased output, then a rise in prices followed by a further 
increase in output. Usually the price rise remains or even continues 
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while the output is increasing. An increased physical volume without 
any increase in the monetary volume can occur only when prices have 
been falling. This would be most likely to occur in the very early 
stages of a revival. However, the increased physical volume could not 
be great or it would lead to an increased monetary volume. Absolute 
figures (not deviations from trends) of monetary volume would, of 
course, be more closely related to monetary profit levels than would 
absolute figures of physical volume. 

The relations of the larger deviations from long term trends (so- 
called cycles) would, under a condition of complete and adequate 
adjustment (on the assumption of complete knowledge of the future), 
be of almost the same kind as if there were no trends, because, if one 
series were adjusted to future values of the other, this adjustment 
could be broken down into two components : one an adjustment to 
the future trend and. the other an adjustment to the ‘cycles’, or better 
say, the major deviations from the trends. Now the adjustment to the 
future trend would tend to have the same sort of long term ‘sweep’ 
that all trends have. Because the trend of the independent variable 
is a trend — in other words, changes its level and direction only very 
slowly — the dependent variable will do likewise. On the other hand, 
of course, when the theoretical adjustment is such that the dependent 
variable is merely a first derived function of the independent variable — 
as it would be if call money were absolutely determined by the mone- 
tary rate of change in commodity prices — the curve tracing the 
course of the dependent variable would not have the clear-cut ‘trend’ 
characteristics of the independent variable. However, not only would 
we not expect — even under the hypothesis of complete knowledge of 
the future — call money to be related to commodity price movements in 
this manner, but even if it were, the movements of time money, and 
still more those of long term bond yields, would, so far as they were 
dependent on the trend of commodity prices, have themselves almost 
as much of the ‘sweep’ and ‘trend’ characteristics as would the com- 
modity prices. If the duration of a bond were long enough, the ‘trend’ 
of the yield would, under the assumption of complete adjustment to 
the future trend of commodity prices, show an even more pronounced 
‘sweep’ than the commodity price trend itself. 

But, leaving these discussions of how things would occur if the 
future were known and if that knowledge were rationally used, we 
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must emphasize that all the relations among the various series tend 
to be of the same illogical, or at least non-logical, nature we have 
already found to exist in the actual relations between bond yields and 
short term interest rates and commodity prices. Moreover, as we have 
attempted to explain in Chapter I, the relations are not uniform, for 
they are always affected more or less by good or bad forecasting. 
They are a composite of the results of past and present facts, and 
forecasts of the future. Because the forecasts vary with respect to 
not only their goodness but also the importance of their effect as 
compared with past and present facts, the series show only a very 
moderate degree of uniformity in their relations from year to year 
and from decade to decade. In a period of prosperity the influence 
of forecasting (of further prosperity or even of a termination of 
prosperity) is more important as compared with the influence on past 
or present facts than in a period of depression or crisis. As we have 
already noted, when selling is ‘forced’ the element of forecast becomes 
quite negligible. 

With the growth of knowledge the accuracy of forecasting will 
increase but this can bring about a pronounced decrease in the violence 
of economic disturbances only if it entails something more than mere 
‘speculative’ forecasting. It must lead to a change in those present con- 
ditions that tend to produce untoward future results. In a period of 
over-rapid credit expansion it is not enough to foresee that when 
such expansion can go no further a collapse of prices will begin. It is 
not sufficient to sell securities and commodities or even sell them short 
in preparation for such a collapse. It is necessary to check the credit 
expansion. We must make the future and not merely foresee it. And 
that can be done only in the present. Mere knowledge is not sufficient. 
It can never be complete and it will always be human nature to 
gamble on whether if one buys at an inflated level he will be able to 
find a bigger fool than himself to buy from him at a still higher level. 
The primary reason for the variableness of the economic future to 
which man must adjust himself lies in man himself. Without knowing 
what the future effects of his present acts will be, and often ap- 
parently caring less, he proceeds to make a future to which he will find 
he cannot adjust himself. 

[t would, of course, be absurd for the individual speculator or en- 
trepreneur to base his business operations naively and completely on an 
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attempted analysis of how the social present should be adjusted to the 
social future. If we have demonstrated anything in this book, it is that 
economic phenomena are, in fact, only accidentally so related. But it is 
strange indeed that economic theorists should so seldom have hinted 
at, let alone analyzed, the social import of the opposition of the 
logical and actual sequences. That present conditions, if they are not 
to contain the seeds of future disturbance, must be adjusted to future 
conditions would seem plain and obvious. But perhaps it is too plain. 
The very insolence of the obvious can easily prevent its being noticed. 
And, even if noticed, its significance can all too easily be missed. 
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APPENDIX A 

The figures for the cyclical and cycle-eliminating curves and other 
mathematical material presented in Appendix A are, in most in- 
stances, given to at least one more decimal place than are the 
original data on which they are based. 

In some of the mathematical material (such as the sigma equa- 
tions of Tables 7 and 8 and the sigma ‘slopes’ of Table 9) extra 
decimals are given because cumulative multiplication was one of 
the purposes for which the material was calculated and, with such 
cumulation, if the number of decimals be too small, accuracy de- 
creases rapidly. But the primary defense of such a procedure 
as calculating and printing one more decimal in a graduation (and 
in the deviations of the data from that graduation) than occur in 
the original data is that some readers may be interested in the 
graduation from a purely mathematical standpoint. While the 
economist might ask (particularly as to deviations) why more 
decimals were included than are warranted by the accuracy of 
the data and the adequacy of the graduation formula, the student 
of graduation per se might as reasonably inquire why the extra 
decimal was dropped. He might well be primarily interested in 
studying the significance and mathematical peculiarities of the 
results obtained by using the formula; and, for most phases of 
such a study, the complete accuracy and even representativeness 
of the data would be assumed— if not considered irrelevant. For 
most of his analytic problems, the data are mere mathematical 
premises and not economic observations. 
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TABLE 1 

Identification Table of American Railroad Bonds 

This is a table to be used with Tables 2 and 3. Table 3 contains 
the identification numbers of Table 1, and also an abbreviated descrip- 
tion. In Table 2 identification numbers only are given. 

Table 1 consists of the exact name of each bond and information 
concerning security, medium of payment (gold or currency), date of 
issue, date of maturity, amount and dates of interest payments, whether 
bond is registered or coupon, and convertible or callable features. 

(All bonds are coupon bonds unless designated registered) 

1. Hudson River Railroad 1st mortgage 7s currency. 

Ddted Feb 1, 1849; due Feb 1, 1869. 

Interest paid Feb 1 & Aug 1. Registered. 

2. Chicago and Rock Island Railroad 1st mortgage 7s currency 

Dated July 10, 1850; due July 10, 1870. 

Interest paid Jan 10 & July 10. 

Convertible into common stock of Chicago and Rock Island 
Railroad at par on any interest date on or before the 10th of 
July, 1858. 

3. Lehigh Coal and Navigation Company general mortgage and 

deed of trust 6s currency. 

Dated Mar 7, 1842; due Mar 1, 1870. 

Interest paid quarterly Jan 1, Apr 1, July 1 & Oct 1. 

4. Philadelphia and Reading Railroad 2nd mortgage 6s currency 

Dated Apr 1, 1849; due Apr 1, 1870. 

Interest paid Apr 1 & Oct 1. 

5. New Y ork and Harlem Railroad 1st mortgage 7s currency. 

Dated May 1, 1853; due May 1, 1873. 

Interest paid May 1 & Nov i. 

6. Lehigh Valley Railroad 1st mortgage 6s currency. 

Dated May 1, 1853; due May 1, 1873. 

Interest paid May 1 & Nov 1. 

7. Morris Canal and Banking Company 1st mortgage 6s currency. 

Dated Oct 1, 1856; due April 1, 1876. 

Interest paid Apr 1 & Oct 1. 

8. Eastern Railroad (Massachusetts) 6s currency. 

Dated Aug 1, 1854; due Aug 1, 1874. 

Interest paid Feb 1 & Aug 1. 

9. Pennsylvania Railroad 2nd mortgage dollar bonds 6s currency. 

Dated June 1, 1854; due Mar 31, 1875. 

Interest paid Apr 1 & Oct 1. 

10. Pennsylvania Railroad 1st mortgage dollar bonds 6s currency. 
Dated Oct 14, 1852; due Dec 31, 1880. 

Interest paid Jan 1 & July 1. 



A6 APPENDIX 

11. Camden and Amboy Railroad 6s currency. 

Dated Jan 1, 1854; due Jan 1, 1889. 

Interest paid June 1 & Dec 1. 

1 2. Camden and Amboy Railroad 6s currency. 

Dated July 1, 1833; due Feb 1, 1883. 

Interest paid Feb 1 & Aug 1. 

13. New York Central Railroad debt certificates or “premium 

bonds'’ 6s currency. 

Dated Aug 1, 1853; due May 1, 1883. 

Interest paid May 1 & Nov 1. 

Note: — The term “premium bonds” does not refer to the prin- 
cipal of the bond. These bonds promised to pay -1.1,000 on May 
1, 1883. 

14. New York Central Railroad “ bonds for debts assumed ” 7s cur- 

rency. 

Dated Aug 1, 1856; due Aug 1, 1876. 

Interest paid Feb 1 & Aug 1. 

15. Chicago, Burlington and Quincy Railroad 1st mortgage 8s curren- 

cy. 

Dated Jan 1, 1858; due Jan 1, 1883. 

Interest paid Jan 1 & July 1. 

16. Hudson River Railroad 2nd mortgage 7s currency. 

Dated Dec 16, 1850; extended Dec 16, 1860; due June 16, 1885. 
Interest paid June 16 & Dec 16. 

17. Chicago and Northwestern Railway “preferred sinking fund” (1st 

mortgage, Chicago to Oshkosh) 7s currency. 

Dated July 1, 1859; due Aug 1, 1885. 

Interest paid Feb 1 & Aug 1. 

18. Philadelphia and Erie Railroad 1st mortgage 6s currency. 

Dated Mar 31, 1861; due Mar 31, 1881. 

Interest paid Apr 1 & Oct 1. 

19. Galena and Chicago Union Railroad 1st mortgage 7s currency. 

Dated Feb 1, 1852; extended Feb 1, 1862; due Feb 1, 1882. 
Interest paid Feb 1 & Aug 1 
Callable at 105 on Feb 1, 1877. 

20. Michigan Southern and Northern Indiana Railroad 1st mortgage 

7s currency. 

Dated May 1, 1855; due May 1, 1885. 

Interest paid May 1 & Nov 1. 

21. Cleveland and Toledo Railroad 1st mortgage 7s currency. 

Dated July 1, 1855; due July 1, 1885. 

Interest paid Jan 1 & July 1. 

22. Connecticut and Passumpsic Rivers Railroad 1st mortgage 6s cur- 

rency. 

Dated Dec 1, 1856; due Dec 1, 1876. 

Interest paid June 1 & Dec 1. 

23. Buffalo, New York and Erie Railroad 1st mortgage 7s currency. 

Dated Oct 29, 1857; due Dec 1, 1877. 

Interest paid June 1 & Dec 1. 
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24. Chicago and Alton Railroad 1st mortgage 7s currency. 

Dated Dec 1, 1862; due Jan 1, 1893. 

Interest paid Jan 1 & July 1. 

25. Pittsburgh, Port Wayne and Chicago Railway 1st mortgage 7s 

Series A currency. 

Dated Mar 1, 1862; due July 1, 1912. 

Interest paid Jan 1 & July 1. 

26. Camden and Amboy Railroad mortgage 6s currency. 

Dated Nov 1, 1862; due Nov 1, 1889. 

Interest paid May 1 & Nov 1. 

27. Toledo and Wabash Railroad 1st mortgage 7s currency. 

Dated Aug 1, 1853; extended Aug 1, 1865; due Aug 1, 1890. 
Interest paid Feb 1 & Aug 1. 

28. St. Louis, Alton and Terre Haute Railroad 1st mortgage 7s Series 

A currency. 

Dated June 30, 1862; due July 1, 1894. 

Interest paid Jan 1 <fe July 1. 

29. New York Central Railroad renewal bonds 6s currency. 

Dated June 15, 1854 — 7s; extended June 15, 1864 — 6s; due 
Dec 15, 1887. 

Interest paid June 15 & Dec 15. 

30. Morris and Essex Railroad 1st mortgage 7s currency. 

Dated July 1, 1864; due May 1, 1914. 

Interest paid May 1 & Nov 1. 

31. New York and Erie Railroad 1st mortgage 7s currency. 

Dated July 1, 1847; extended May 1, 1867; due May 1, 1897. 
Interest paid May 1 & Nov 1. 

32. Milwaukee and St. Paul Railway (Prairie du Chien Division) 

1st mortgage 8s currency. 

Dated Feb 1, 1868; due Feb 1, 1898. 

Interest paid Feb 1 & Aug 1. 

33. Lehigh Valley Railroad 1st mortgage 6s currency. 

Dated June 1, 1868; due June 1, 1898. 

Interest paid June 1 & Dec 1. 

34. Central Railroad of New Jersey “new bonds” later 1st mortgage 

7s currency. 

Dated 1869; due Feb 1, 1890. 

Interest paid Feb 1 & Aug 1. 

35. Lehigh Coal and Navigation Company “railroad loan” 6s cur- 

rency. 

Dated 1867; due Feb 1, 1897. 

Interest paid quarterly Feb 1, May 1, Aug 1 & Nov 1. 

36. Chicago and Milwaukee Railroad 1st mortgage 7s currency. 

Dated 1863; due July 1, 1898. 

Interest paid Jan 1 & July 1. 

37. Lake Shore Railway “dividend bonds” 7s currency. 

Dated Apr 1, 1869; due Apr 1, 1899. 

Interest paid Apr 1 & Oct 1. 

38. Cleveland, Columbus, Cincinnati and Indianapolis Railway 
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1st mortgage 7s currency. 

Dated 1869; due May 1, 1899 
Interest paid May 1 & Nov 1. 

39. Lehigh Valley Railroad 2nd mortgage 7s currency. 

Dated July 1, 1870; due Sept 1, 1910. 

Interest paid Mar 1 & Sept 1. Registered. 

40. Chicago and Northwestern Railway consolidated 7s currency. 

Dated Jan 16, 1865; due Feb 1, 1915. 

Interest paid quarterly, Feb 1, May 1, Aug 1 & Nov 1. 

41. Lake Shore and Michigan Southern Railway consolidated 1st 

mortgage 7s currency. 

Dated July 1, 1870; due July 1, 1900. 

Interest paid Jan 1 & July 1. 

42. Pennsylvania Railroad general mortgage 6s currency. 

Dated July 1, 1867; due July 1, 1910. 

Interest paid Jan 1 & July 1 

43. New York and Harlem Railroad consolidated (later 1st) mortgage 

7s currency. 

Dated May 1, 1872; due May 1, 1900. 

Interest paid May 1 & Nov i. 

44. New York Central and Hudson River Railroad 1st mortgage 7s 

currency. 

Dated Jan 15, 1873; due Jan 1, 1903. 

Interest paid Jan 1 & July 1. 

45. Chicago, Burlington and Quincy Railroad consolidated mortgage 

7s currency. 

Dated July 1, 1873; due July 1, 1903. 

Interest paid Jan 1 & July 1. 

46. Cleveland and Pittsburgh Railroad consolidated mortgage 7s cur- 

rency. 

Dated 1867; due Nov 1, 1900. 

Interest paid May 1 & Nov 1. 

47. Michigan Central Railroad consolidated mortgage 7s currency. 

Dated May 1, 1872; due May 1, 1902. 

Interest paid May 1 & Nov 1. 

48. Central Pacific Railroad 1st mortgage 6s Series A gold. 

Dated July 1, 1865; due July 1, 1895. 

Interest paid Jan 1 & July 1. 

49. Chicago, Rock Island and Pacific Railroad 1st mortgage 6s cur- 

rency. 

Dated May 1, 1877; due July 1, 1917. 

Interest paid Jan 1 & July 1. 

50. Chicago and Northwestern Railway consolidated mortgage 7s gold. 

Dated Nov 1, 1872; due Dec 1, 1902. 

Interest paid June 1 & Dec 1. 

51. Chicago, St Paul and Minneapolis Railway 1st mortgage 6s gold. 

Dated May 9, 1878; due May 1, 1918. 

Interest paid May 1 & Nov 1. 

52. St. Paul, Minneapolis & Manitoba 2nd mortgage 6s gold. 



RAILROAD ROND YIELDS A9 

Dated Oct 1, 1879; due Oct 1, 1909. 

Interest paid Apr 1 & Oct 1. 

53. Nashville, Chattanooga and St. Louis Railway 1st mortgage 7s 

currency. 

Dated July 1, 1873; due July 1, 1913. 

Interest paid Jan 1 & July 1. 

54. St Paul and Sioux City Railroad 1st mortgage 6s gold. 

Dated July 1, 1879; due Apr 1, 1919. 

Interest paid Apr 1 & Oct 1. 

55. Chicago, Milwaukee and St Paul Railway (Southern Minnesota 

Division) 1st mortgage 6s currency. 

Dated Jan 1, 1880; due Jan 1, 1910. 

Interest paid Jan 1 & July 1. 

56. Canada Southern Railway 1st mortgage 5s Canadian currency. 

Dated Oet 31, 1877; due Jan 1, 1908. 

Interest paid Jan 1 & July 1. 

57. Chicago, St Paul, Minneapolis and Omaha Railway consolidated 

6s currency. 

Dated June 1, 1880; due June 1, 1930. 

Interest paid June 1 & Dec 1. 

58. St. Paul, Minneapolis and Manitoba Railway (Dakota Extension) 

1st mortgage 6s gold. 

Dated Nov 1, 1880; due Nov 1, 1910. 

Interest paid Maj'- 1 & Nov 1. 

59. Philadelphia and Erie Railroad general mortgage 5s gold. 

Dated July 1, 1869; due July 1, 1920 
Interest paid Apr 1 & Oct 1. Registered. 

60. Chicago, Milwaukee and St Paul Railway (Chicago and Pacific 

Western Division) 1st mortgage 5s gold. 

Dated Jan 1, 1881; due Jan 1, 1921. 

Interest paid Jan 1 & July 1. 

61. Chicago, Milwaukee & St Paul Railway (Wisconsin and Minnesota 

Division) 1st mortgage 5s gold 
Dated July 1, 1881; due July 1, 1921. 

Interest paid Jan 1 & July 1. 

62. Chicago, St Louis and New Orleans Railroad consolidated mort- 

gage 5s gold. 

Dated Mar 15, 1881; due June 15, 1951. 

Interest paid June 15 & Dec 15. 

63. Pennsylvania Company 1st mortgage 4}4s gold. 

Dated Apr 1, 1881; due July 1, 1921. 

Interest paid Jan 1 & July 1. 

64. New York, Lackawanna and Western Railway 1st mortgage 6s 

gold. 

Dated Dec 1, 1880; due Jan 1, 1921. 

Interest paid Jan 1 & July 1. 

65. Hannibal and St Joseph Railroad consolidated mortgage 6s cur- 

rency. 

Dated Apr 30, 1881; due Mar 1, 1911. 

Interest paid Mar 1 & Sept 1. 
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66. New York Central and Hudson River Railroad debenture 5s cur- 

rency. 

Dated Sept 1, 1884; due Sept 1, 1904. 

Interest paid Mar 1 & Sept 1. 

67. Baltimore and Ohio Railroad 5s gold. 

Dated Jan 31, 1885; due Feb 1, 1925. 

Interest paid Feb 1 & Aug 1. 

68. Chicago, Milwaukee and St Paul Railway, terminal mortgage 5s 

gold. 

Dated July 1, 1884; due July 1, 1914. 

Interest paid Jan 1 <fe July 1. 

69. Chicago and Northwestern Railway debenture 5s currency. 

Dated July 1, 1884; due Nov 1, 1909. 

Interest paid May 1 & Nov 1. 

70. West Shore Railroad 1st mortgage 4s currency. 

Dated Dec 5, 1885; due Jan 1, 2361. 

Interest paid Jan 1 & July 1. 

71. Chicago and Northwestern Railway debenture 5s currency. 

Dated May 1, 1883; due May 1, 1933. 

Interest paid May 1 & Nov 1. 

72. Chicago and Northwestern Railway extension 4s currency. 

Dated Apr 15, 1886; due Aug 15, 1926. 

Interest paid Feb 15 & Aug 15. 

73. St Paul, Minneapolis and Manitoba Railway consolidated mort- 

gage 434s (originally 6s) gold. 

Dated May 1, 1883; due July 1, 1933. 

Interest paid Jan 1 & July 1. 

74. Cincinnati, Indianapolis, St Louis and Chicago Railway general 

1st mortgage 4s gold 
Dated Aug 2, 1886; due Aug 1, 1936. 

Interest paid quarterly Feb 1, May 1, Aug 1 & Nov 1. 

75. Pacific Railroad (of Missouri) 1st mortgage extended 4s gold. 

Dated Aug 1, 1868; due Aug 1, 1888 (6% coupon); extended 
Feb 1, 1887; due Aug 1, 1938 (4% coupon). 

Interest paid Feb 1 & Aug 1. 

76. Illinois Central Railroad collateral trust 4s gold. 

Dated Mar 31, 1888; due Apr 1, 1952. 

Interest paid Apr 1 & Oct 1. 

77. Lake Erie and Western Railroad 1st mortgage 5s gold. 

Dated Feb 21, 1887; due Jan 1, 1937. 

Interest paid Jan 1 & July 1. 

78. Wabash Railroad 1st mortgage 5s gold. 

Dated May 1, 1889; due May 1, 1939. 

Interest paid May 1 & Nov 1. 

79. Chesapeake and Ohio Railway (Eastern Extension) 1st mortgage 

6s gold. 

Dated Jan 1, 1881; due Jan, 1911. 

Interest paid Apr 1 & Oct 1. 

80. Rome, Watertown and Ogdensburg Railroad consolidated mort- 

gage 5s gold. 
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Dated July 1, 1874; extended July 1, 1882 (gold); due July 1, 
1922. 

Interest paid Apr 1 & Oct 1 and a 1)4% coupon on July 1, 1922. 

81. New York, Chicago and St Louis Railroad 1st mortgage 4s gold. 

Dated Oct 1, 1887; due Oct 1, 1937. 

Interest paid Apr 1 & Oct 1. 

82. Chesapeake and Ohio Railway 1st consolidated mortgage 5s gold. 

Dated Jan 1, 1889; due May 1, 1939. 

Interest paid May 1 & Nov 1. 

83. Illinois Central Railroad collateral trust (Louisville, New Orleans 

and Texas Railway collateral) 4s gold. 

Dated Sept 1, 1892; due Nov 1, 1953. 

Interest paid May 1 <fe Nov 1. 

84. Chesapeake and Ohio Railway (Richmond and Alleghany Railway 

Division) 1st consolidated mortgage 4s gold. 

Dated Jan 20, 1890; due Jan 1, 1989. 

Interest paid Jan 1 & July 1. 

85. Cleveland, Cincinnati, Chicago and St Louis Railway (St Louis 

Division) 1st collateral trust mortgage 4s gold. 

Dated Nov 1, 1890; due Nov 1, 1990. 

Interest paid May 1 & Nov 1. 

86. East Tennessee, Virginia and Georgia Railway consolidated 1st 

mortgage 5s gold. 

Dated July 5, 1886; due Nov 1, 1956. 

Interest paid May 1 & Nov 1. 

87. Chicago, Milwaukee and St Paul Railway general mortgage 4s 

Series A gold. 

Dated May 1, 1889; due May 1, 1989. 

Interest paid Jan 1 & July 1. 

88. Lake Shore and Michigan Southern Railway 1st mortgage 334 s 

gold. 

Dated June 1, 1897; due June 1, 1997. 

Interest paid June 1 & Dec 1. 

89. St Paul, Minneapolis and Manitoba Railway (Montana Extension) 

1st mortgage 4s gold. 

Dated June 1, 1887; due June 1, 1937. 

Interest paid June 1 & Dec 1. 

90. Baltimore and Ohio Railroad 1st mortgage 4s gold. 

Dated July 1, 1898; due July 1, 1948. 

Interest paid Apr 1 & Oct 1. 

Callable at 105 after June 30th 1923 upon three months’ notice. 

91. Union Pacific Railroad 1st mortgage railroad and land grant 4s 

gold. 

Dated July 1, 1897; due July 1, 1947. 

Interest paid Jan 1 & July 1. 

92. Chicago and Northwestern Railway general mortgage 334 s gold. 

Dated Nov 1, 1897; due Nov 1, 1987. 

Interest paid May 1 & Nov 1. 

93. Chicago, Rock Island and Pacific Railway general mortgage 4s 

gold. 
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Dated Jan 1, 1898; due Jan 1, 1988. 

Interest paid Jan 1 & July 1. 

94. Atchison, Topeka and Santa Fe Railway general mortgage 4s gold. 

Dated Dec 12, 1895; due Oct 1, 1995. 

Interest paid Apr 1 & Oct 1. 

95. New York Central and Hudson River Railroad refunding mortgage 

334s gold. 

Dated June 1, 1897; due July 1, 1997. 

Interest paid Jan 1 & July 1. 

96. Scioto Valley and New England Railroad 1st mortgage 4s gold. 

Dated Nov 1, 1889; due Nov 1, 1989. 

Interest paid May 1 & Nov 1. 

97. Lehigh Valley Railway (of New York) 1st mortgage 434s gold. 

Dated June 23, 1890; due July 1, 1940. 

Interest paid Jan 1 & July 1. 

98. Louisville and Nashville Railroad unified mortgage 4s gold. 

Dated June 2, 1890; due July 1, 1940. 

Interest paid Jan 1 & July 1. 

99. Oregon Railroad and Navigation Company consolidated mortgage 

4s gold. 

Dated Aug 17, 1896; due June 1, 1946. 

Interest paid June 1 & Dec 1. 

100. Chicago, Burlington and Quincy Railroad (Illinois Division) 1st 

mortgage 3)4s currency. 

Dated July 1, 1899; due July 1, 1949. 

Interest paid Jan 1 & July 1. 

Callable as a whole at 105 and interest on any interest date 
after July 1, 1929 on six months’ notice. 

101. Central Pacific Railway 1st refunding mortgage 4s gold. 

Dated Aug 1, 1899; due Aug 1, 1949. 

Interest paid Feb 1 & Aug 1. 

102. Northern Pacific Railway prior lien railroad and land grant 

mortgage 4s gold. 

Dated Nov 10, 1896; due Jan 1, 1997. 

Interest paid quarterly Jan 1, Apr 1, July 1 & Oct 1. 

103. Norfolk and Western Railway 1st consolidated mortgage 4s gold. 

Dated Oct 22, 1896; due Oct 1, 1996. 

Interest paid Apr 1 & Oct 1. 

104. Central Railroad Company of New Jersey general mortgage 5s gold. 

Dated July 1, 1887; due July 1, 1987. 

Interest paid Jan 1 & July 1. 

105. Hocking Valley Railway 1st consolidated mortgage 434s gold. 

Dated July 1, 1899; due July 1, 1999. 

Interest paid Jan 1 & July 1. 

106. Norfolk and Western Railway divisional first lien and genera! 

mortgage 4s gold. 

Dated July 1, 1904; due July 1, 1944. 

Interest paid Jan 1 & July 1. 

Callable at 105 and interest on any interest date after January 
1, 1929 upon three months’ notice. 
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107. Oregon Short Line Railroad consolidated 1st mortgage 5s gold. 

Dated Mar 1, 1897; due July 1, 1946. 

Interest paid Jan 1 & July 1. 

108. Southern Pacific Railroad (California) first refunding mortgage 4s 

gold. 

Dated Jan 3, 1905; due Jan 1, 1955. 

Interest paid Jan 1 & July 1. 

Callable at 105 and interest on Jan 1, 1910 or on any interest 
date thereafter at not less than three months’ notice. 

109. Atchison, Topeka and Santa Pe Railway adjustment mortgage 4s 

gold, stamped. 

Dated Dec 12, 1895; due July 1, 1995. 

Interest paid May 1 & Nov 1. 

110. Northern Pacific Railway general lien 3s gold. 

Dated Nov 10, 1896; due Jan 1, 2047. 

Interest paid quarterly Feb 1, May 1, Aug 1 & Nov 1. 

111. Atlantic Coast Line Railroad 1st consolidated mortgage 4s gold. 

Dated July 1, 1902; due July 1, 1952. 

Interest paid Mar 1 & Sept 1. 

112. Delaware and Hudson Company first and refunding mortgage 4s 

gold. 

Dated May 1, 1908; due May 1, 1943. 

Interest paid May 1 & Nov i. 

Callable as a whole at 107)4 and interest on May 1, 1918 or 
on any interest date thereafter upon thirteen weeks’ notice. 

113. Central of Georgia Railway consolidated mortgage 5s gold. 

Dated Nov 1, 1895; due Nov 1, 1945. 

Interest paid May 1 & Nov 1. 

114. Pennsylvania Railroad consolidated mortgage 4s gold. 

Dated May 1, 1908; due May 1, 1948. 

Interest paid May 1 & Nov 1. 

115. Kansas City Southern Railway 1st mortgage 3s gold. 

Dated Apr 2, 1900; due Apr 1, 1950 
Interest paid Apr 1 & Oct 1. 

116. Louisville and Nashville Railroad (Atlanta, Knoxville and Cin- 

cinnati Division) mortgage 4s gold. 

Dated Apr 1, 1905; due May 1, 1955. 

Interest paid May 1 & Nov 1. 

117. Illinois Central Railroad refunding mortgage 4s gold. 

Dated Nov 1, 1908; due Nov 1, 1955. 

Interest paid May 1 & Nov 1. 

Callable as a whole at 107)4 and interest on Nov 1, 1918 or on 
any interest date thereafter upon not less than thirteen weeks’ 
notice. 

118. Chicago, Burlington and Quincy Railroad general mortgage 4s 

currency. 

Dated Mar 2, 1908; due Mar 1, 1958. 

Interest paid Mar 1 & Sept 1. 

119. Southern Railway 1st consolidated mortgage 5s gold. 
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Dated Oct 2, 1894; due July 1, 1994. 

Interest paid Jan 1 & July 1. 

120. Union Pacific Railroad 1st lien and refunding mortgage 4s gold. 

Dated June 1, 1908; due June 1, 2008. 

Interest paid Mar 1 & Sept 1. 

Callable as a whole at 107)4 and interest on Sept 1, 1918 or on 
any interest date thereafter upon three months’ notice. 

121. Atlantic Coast Line Railroad collateral trust (Louisville and Nash- 

ville Railroad collateral) 4s gold. 

Dated Nov 1, 1902; due Oct 1, 1952. 

Interest paid May 1 & Nov 1. 

Callable on any interest date in amounts of not less than 
$100,000 at 105 and interest. 

122. Norfolk and Western Railway Pocahontas Coal and Coke joint 

mortgage 4s gold. 

Dated Dec 2, 1901; due Dec 1, 1941. 

Interest paid June 1 & Dec 1. 

Callable at 105 and interest after Apr 1, 1906 from charges 
against coal mined. 

123. Great Northern Railway 1st and refunding mortgage 4 Series 

A gold. 

Dated May 1, 1911; due July 1, 1961. 

Interest paid Jan 1 & July 1. 

Callable as a whole at 105 and interest on or after Jan 1, 1941 
upon ninety days’ notice. 

124. Canada Southern Railway 1st and refunding consolidated mort- 

gage 5s Series A gold. 

Dated Oct 1, 1912; due Oct 1, 1962. 

Interest paid Apr 1 & Oct 1. 

125. Morris and Essex Railroad 1st refunding mortgage 3J4s gold. 

Dated Dec 1, 1900; due Dec 1, 2000. 

Interest paid June 1 & Dee 1. 

126. Pennsylvania Railroad consolidated mortgage 4 34s gold. 

Dated Feb 1, 1915; due Aug 1, 1960. 

Interest paid Feb 1 & Aug 1. 

127. Canadian Northern Railway sinking fund debenture 6 34s gold. 

Dated July 1, 1921; due July 1, 1946. 

Interest paid Jan 1 & July 1. 

128. Great Northern Railway general mortgage 5)4® Series B gold. 

Dated Jan 1, 1922; due Jan 1, 1952. 

Interest paid Jan 1 & July 1. 

129. Atlantic Coast Line Railroad general unified 4 34s Series A gold. 

Dated June 1, 1914; due June 1, 1964. 

Interest paid June 1 & Dec 1. 

130. Pennsylvania Railroad general mortgage 4)4s Series A gold. 

Dated June 1, 1915; due June 1, 1965. 

Interest paid June 1 & Dec 1. 

131. Pennsylvania Railroad general mortgage 5s Series B gold. 

Dated Dec 1, 1918; due Dec 1, 1968. 

Interest paid June 1 & Dec 1. 
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132. Great Northern Railway general mortgage 5s Series C gold. 

Dated Jan 1, 1923; due Jan 1, 1973. 

Interest paid Jan 1 & July 1. 

133. St Louis Southwestern Railway 1st mortgage bond certificates 

(issued by the Central Trust Company) 4s gold. 

Dated Nov 1, 1890; due Nov 1, 1989. 

Interest paid May 1 & Nov 1. 

134. Missouri, Kansas & Texas Railway 1st mortgage 4s gold. 

Dated June 1, 1890; due June 1, 1990. 

Interest paid June 1 & Dec 1. 

135. Chesapeake and Ohio Railway general mortgage 434s gold. 

Dated Feb 23, 1892; due Mar 1, 1992. 

Interest paid Mar 1 & Sept 1. 

136. Cleveland, Cincinnati, Chicago and St Louis Railway general mort- 

gage 4s Series A gold. 

Dated May 15, 1893; due June 1, 1993. 

Interest paid June 1 & Dec 1. 

137. New York Central Railroad consolidation mortgage 4s Series A 

gold. 

Dated Aug 1, 1913; due Feb 1, 1998. 

Interest paid Feb 1 & Aug 1. 

138. Texas and Pacific Railway 1st mortgage 5s gold. 

Dated Feb 1, 1888; due June 1, 2000. 

Interest paid June 1 & Dec 1. 

139. Lehigh Valley Railroad (Pennsylvania) general consolidated mort- 

gage 4s gold. 

Dated Sept 30, 1903; due May 1, 2003. 

Interest paid May 1 & Nov 1. 

140. Canadian Pacific Railway 4% irredeemable debenture stock (a bond 

without maturity). 

Issue authorized by an act of Parliament of the Dominion of 
Canada, passed in 1889, and subsequent acts. Issue of stock may 
be made from time to time. 

Interest paid Jan 1 & July 1 

141. Southern Railway development and general mortgage 4s Series A 

gold. 

Dated Apr 18, 1906; due Apr 1, 1956. 

Interest paid Apr 1 & Oct 1. 

142. Chicago and Western Indiana Railroad Company consolidated 

mortgage 4s gold. 

Dated July 1, 1902; due July 1, 1952. 

Interest paid Jan 1 & July 1. 

143. Pittsburgh, Cincinnati, Chicago & St Louis Railroad general mort- 

gage 5s Series B gold. 

Dated Apr 1, 1925; due Apr 15, 1975. 

Interest paid Apr 1 & Oct 1. 

144. Great Northern Railway general mortgage 4)4s Series D gold. 

Dated July 1, 1926; due July 1, 1976, 

Interest paid Jan 1 & July 1. 



A16 


APPENDIX 


145. Chicago, Milwaukee and St Paul Railway general (now 1st) mort- 

gage 4s Series A gold. 

Dated May 1, 1889; due May 1, 1989. 

Interest paid Jan 1 & July 1. 

Remain undisturbed under plan of reorganization. 

146. Erie Railroad Company 1st consolidated prior lien 4s gold. 

Dated Dec 10, 1895; due Jan 1, 1996. 

Interest paid Jan 1 & July 1. 

147. Pennsylvania Railroad general mortgage 4)/|s Series D gold. 

Dated Apr 1, 1931; due Apr 1, 1981. 

Interest paid Apr 1 & Oct 1. 

148. Chicago and Erie Railroad 1st 5s gold. 

Dated Aug 21, 1890; due May 1, 1982, 

Interest paid May 1 <fc Nov 1. 

149. Chesapeake and Ohio Railway (Richmond and Alleghany Division) 

1st 4s gold 

Dated Jan 20, 1890; due Jan 1, 1989. 

Interest paid Jan 1 & July 1. 

150. Cleveland, Cincinnati, Chicago and St Louis Railway (St Louis 

Division) 1st collateral 4s gold 
Dated Nov 1, 1890; due Nov 1, 1990. 

Interest paid May 1 & Nov 1. 


AMERICAN RAILROAD BONDS USED IN CONSTRUCTING INDEX NUMBERS 
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TABLE 2 

Paper Prices op American Railroad Bonds, Monthly, 
January 1857 — January 1879 

This table is intended to aid students who wish original data on 
railroad bond prices in the paper (‘greenback’) money period. Gaps in 
this table occur in months when no sales were made. For identification 
of the bonds refer by numbers to Table 1. 

With the exception of Bond Number 8, all prices in this table are 
‘flat’. ‘Flat’ prices are given because that is the form in which they 
were quoted during the period covered by the table. Since January 1, 
1909, it has been the almost universal practice in the United States to 
quote bonds at ‘and interest’ prices. In the period from January 1857 
to December 1862, inclusive, the quotations for Bond Number 8 are ‘and 
interest’ prices for one day in the month. From January 1862 to Jan- 
uary 1866 the quotations for Bond Number 8 are ‘flat’. 

The ‘flat’ price of a bond is the actual amount of money which 
changes hands when the bond is sold. The ‘ and interest’ price equals 
the ‘flat’ price less the allowance for the accrued portion of the current 
coupon. Except on interest dates, the ‘flat’ price is, of course, greater 
than the ‘and interest’ price. For a simple discussion of ‘flat’ and 
‘and interest’ prices, see Justin H. Moore; Handbook of Financial 
Mathematics, pages 434 and 435. 
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TABLE 3 

Yields op American Railroad Bonds, Monthly, 

January 1857 — January 1936 

This table gives for each month the yield of each bond if held to 
maturity. The yields are based on the assumption that each bond is 
bought at the middle of the month and costs the arithmetic average of the 
highest and lowest prices of the month. The italicised yields are not 
based on actual price quotations but are interpolated. For a more com- 
plete description of the bonds used in this table see Table 1. 

This is a ‘ currency ' or ‘dollar’ yield table. In other words all cal- 
culations have been based on the assumption that the buyers and sellers 
were interested only in legal tender without reference to its gold, 4 com- 
modity', or other exchange value. For example, if on Jan. 15th, 1863, an 
individual bought for $1000 in greenbacks a one thousand dollar 6% 
bond maturing in exactly ten years and received as interest $30 in 
greenbacks every 6 months until maturity and $1030 in greenbacks at 
maturity, he would consider that he had received 6% on his investment 
throughout the ten years without any reference to how many ounces of 
gold he could have bought with the original 1000 greenback dollars or with 
any or all of the greenback interest payments or the 1030 greenback 
dollars received January 15, 1873. 

The yields in this table therefore correspond to those which would 
be obtained by entering an ordinary bond yield table with the dollar (or 
‘greenback') purchase price. This was, of course, the form in which the 
prices were actually quoted throughout the period. 
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Jan. 1869— Jan. 1870 


RAILROAD BOND YIELDS 



A41 



A42 


APPENDIX 




YIELDS OF RAILROAD BONDS 


RAILROAD BOND YIELDS 


A43 



A44 


APPENDIX 




YIELDS OF RAILROAD BONDS 
Jan. 1873— Jan. 1874 
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FIELDS OF RAILROAD BONDS 
Jan. 1879— Jan. 1880 
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1893— Jan. 1894 
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1895— Jan. 1896 
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1899— Jan. 1900 
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105 Hocking Valley 1st cons M 4j^s 1999. 
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Jan. 1910— Jan. 1911 
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Jan. 1913— Jan. 1914 
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Jan. 1919— Jan. 1920 
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Jan 1921— Jan. 1922 
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; 1925— Jan. 1926 
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Jan. 1927— Jan. 1928 
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TABLE 4 


American Railroad Bond Yields, 

January Index Numbers 

1. An unadjusted chain index number based on simple geometric 
averages of the yields each January. 

2. An unadjusted chain index number based on simple arithmetic 
averages of the yields each January. 

In both the index numbers (geometric and arithmetic), the chaining 
is backwards and forwards from January 1925. In each case the index 
number for January 1925 is the average (geometric or arithmetic) of the 
yields in January 1925 of the bonds used from January 1924 to January 
1925. 


Date 

(1) . 
Geometric 

Index 

(2) 

Arithmetic 

Index 


% 

% 

January 1857 

9.517 

9.644 

“ 1858 

10.204 

10.376 

“ 1859 

8.671 

8.776 

“ 1860 

8.788 

8.920 

“ 1861 

8.662 

8.781 

“ 1862 

8.412 

8.513 

1863 

6.136 

6.189 

“ 1864 

6.658 

6.702 

“ 1865 

6.867 

6.908 

1866 

8.108 

8.143 

“ 1867 

7.786 

7.822 

“ 1868 

7.822 

7.859 

“ 1869 

7.992 

8.036 

“ 1870 

8.215 

8.263 

“ 1871 

7.849 

7.890 

“ 1872 

7.527 

7.562 

“ 1873 

7.624 

7.658 

“ 1874 

7.649 

7.685 

“ 1875 

7.213 

7.255 

“ 1876 

6.753 

6.795 

“ 1877 

6.564 

6.607 

“ 1878 

6.506 

6.543 

“ 1879 

6.157 

6.188 

“ 1880 

5.797 

5.824 

“ 1881 

5.169 

5.194 

“ 1882 

5.213 

5.242 , 

“ 1883 

5.182 

5.205 

“ 1884 

5.123 

5.149 

“ 1885 

5.049 

5.076 

“ 1886 

4.620 

4.643 

“ 1887 

4.543 

4.564 

“ 1888 

4.621 

4.643 

“ 1889 

4.473 

4.499 

“ 1890 

4.451 

4.472 
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Date 

„ (1) 

Geometric 

Index 

. (2) } 
Arithmetic 

Index 

January 

1891 

% 

4.600 

% 

4.622 


1892 

4.557 

4.577 

C( 

1893 

4.510 

4.531 


1894 

4.525 

4.547 


1895 

4.288 

4.310 


1896 

4.308 

4.331 


1897 

4.200 

4.222 


1898 

3.976 

3.996 

“ 

1899 

3.841 

3.859 

u 

1900 

3.903 

3.923 

“ 

1901 

3.806 

3.824 


1902 

3.795 

3.810 


1903 

3.905 

3.918 

u 

1904 

4.023 

4.035 


1905 

3.874 

3.885 


1906 

3.902 

3.912 

“ 

1907 

4.056 

4.065 


1908 

4.302 

4.316 


1909 

4.049 

4.058 

“ 

1910 

4.108 

4.116 

it 

1911 

4.167 

4.174 

“ 

1912 

4.179 

4.187 

it 

1913 

4.269 

4.276 


1914 

4.442 

4.451 


1915 

4.586 

4.595 


1916 

4.468 

4.476 


1917 

4.367 

4.376 

it 

1918 

5.202 

5.215 


1919 

5.070 

5.077 


1920 

5.506 

5.517 


1921 

5.573 

5.584 


1922 

5.002 

5.011 

“ 

1923 

4.853 

4.857 


1924 

4.945 

4.949 


1925 

4.774 

4.776 

“ 

1926 

4.643 

4.645 


1927 

4.451 

4.454 

“ 

1928 

4.184 

4.187 

** 

1929 

4.500 

4.501 

“ 

1930 

4.503 

4.504 


1931 

4.315 

4.322 


1932 

5.591 

5.637 


1933 

5.222 

5.290 

“ 

1934 

4.944 

4.997 

“ 

1935 

4.171 

4.209 

“ 

1936 

4.008 

4.047 
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TABLE 5 

American Eailroad Bond Yields, Six Index Numbers of Best 5 
and Worst 5 Bonds 

In this table are six index numbers for the yields of American rail- 
road bonds annually (each January). These six index numbers fall into 
two groups of three each'; one group based on operations performed on 
the * best five bonds’ each year and the other group based on operations 
performed on the ‘ worst five bonds ’ each year. 

The index number in column 1 was constructed in the following 
manner: Out of the total number of bonds whose yields were used in our 
monthly index numbers from January 1857 to January 1858 there were 
selected the five bonds having the lowest yields in January 1857. The 
average of the yields of this particular group of five bonds was then cal- 
culated for January 1857 and the average of the yields of the same five 
bonds calculated for January 1858. The percentage change in this 
average from January 1857 to January 1858 was then taken as the per- 
centage change in the index number of column 1 from January 1857 to 
January 1858. For the next year the five bonds having the lowest yields 
in January 1858 were chosen and the same procedure repeated. Such 
annual percentage changes were then ‘chained’ to make the index in 
column 1. 

Column 2 was constructed as follows: Out of the total number of 
bonds whose yields were used in our monthly index numbers for the 
period January 1857 to January 1858 there were selected the five bonds 
having the lowest yields in January 1858. The average of the yields of 
this particular group of five bonds was then calculated for January 1857 
and the average of the yields of the same group calculated for January 
1858. The percentage change in this average was then taken as the per- 
centage change in the index number of column 2 from January 1857 to 
January 1858. Succeeding years were calculated in the same manner. 
Annual percentage changes were then ‘chained’ to make the index in 
column 2. 

Column 3 was constructed by selecting from the total number of 
bonds used in the monthly index numbers from January 1857 to January 
1858 the five bonds having the lowest yields in January 1857 and also the 
five bonds having the lowest yields in January 1858 without any con- 
sideration as to whether these two groups (of five bonds each) were or 
were not composed of the same five bonds. The percentage that the 
average yield of the January 1858 group of five bonds was of the average 
yield of the January 1857 group of five bonds was then taken as the 
percentage that the January 1858 index figure in column 3 was of the 
January 1857 index figure in the same column. Percentages were chained 
together as in columns 1 and 2. 

The construction of columns 4, 5 and 6 can be easily understood from 
the preceding explanation, remembering simply that in each case the 
bonds chosen were those having the highest yields instead of the lowest 
yields. 
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Each of the six index numbers was ‘chained' backward from Jam 
uary 1936. The three index numbers based on the yields of the ‘best 
five bonds’ show, therefore, the same yield in January 1936 as the average 
of the yields of the best five bonds in January 1936. Similarly, the three 
index numbers based on the yields of the ‘worst five bonds’ show in 
January 1936 the same yield as the average of the yields of the worst five 
bonds in that month. 

All averaging was geometric. 


Six index numbers, three based on the 5 bonds each year having the 
lowest yields and three based on the 5 bonds each year having the highest 
yields. 



Best 5 Bonds 

Worst 5 Bonds 


(1) 

Earlier 

January 

(2) 

Later 

January 

(3) 

Either 

January 

(4) 

Earlier 

January 

( 5 ) 

Later 

January 

J6) 

Either 

January 

i : 

r 

Jan. 1857 

4.35 

13.65 

7.63 

20.33 

6.02 

11.15 

! 

r 

1858 

4.59 

14.00 

7.98 

22.36 

6.64 

12.28 


” 1859 

4.15 

12.31 

7.14 

17.90 

5.52 

9.99 


” I860 

4.16 

11.98 

6.94 

18.55 

5.82 

10.38 


” 1861 

4.12 

11.78 

6.86 

17.87 

5.72 

10.11 


” 1862 

4.11 

11.70 

6.82 

17.19 

5.59 

9.78 


” 1863 

3.11 

8.78 

5.12 

12.19 

4.00 

7.00 


” 1864 

3.50 

9.79 

5.73 

12.72 

4.21 

7.36 


” 1865 

3.58 

9.82 

5.76 

12.62 

4.38 

7.43 


” 1866 

4.51 

11.64 

7.13 

14.07 

5.15 

8.53 


” 1867 

4.36 

11.03 

6.83 

13.49 

5.04 

8.29 


” 1868 

4.42 

11.10 

6.92 

13.53 

5.05 

8.31 


” 1869 

4.48 

11.09 

6.95 

13.85 

5.27 

8.59 


” 1870 

4.57 

11.18 

7.05 

14.05 

5.41 

8.80 


” 1871 1 

4.51 

10.66 

6.90 

13.10 

5.21 

8.35 


” 1872 

4.43 

10.07 

6.66 

12.29 

5.10 

8.02 


” 1873 

4,52 

10.26 

6.79 

12.46 

5.17 

8.13 


” 1874 

4.50 

10.11 

6.71 

12.55 

5.21 

8.19 


” 1875 1 

4.26 

9.16 

6.22 

12.13 

5.03 

7.91 


” 1876 

3.97 

8.46 

5.78 

11.32 

4.70 

7.39 


” 1877 

3.94 

7.90 

5.52 

10.92 

4.53 

7.13 


” 1878 

3.98 

7.90 

5.55 

10.65 

4.47 

6.98 


” 1879 

3 . 82 

7.51 

5.30 

9.89 

4.19 

6.50 


** 1880 

3.62 

7 ‘.11 

5.02 

9.22 

3.97 

6.12 


” 1881 

3.23 

6.30 

4.48 

8.23 

3.59 

5.49 


” 1882 

3.26 

6.22 

4.45 

8.41 

3.69 

5.62 


” 1883 

3.34 

6.24 

4.53 

8.06 

3.59 

5.40 


” 1884 

3.28 

6.06 

4.41 

7.99 

3.57 

5.36 


” 1885 

3.24 

5.80 

4.29 

7.85 

3.53 

5.28 


” 1886 

3.01 

5.31 

3.94 

7.03 

3.24 

4.78 


* 1887 

2.99 

5.27 

3.92 

6.82 

3.17 

4.65 ; 


” 1888 

3.06 

5.40 

4.01 

6.96 

3.27 

4.78 
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TABLE 5 — (Concluded) 



Best 5 Bonds 

Worst 5 Bonds 

(1) 

Earlier 

January 

(2) 

Later 

January 

(3) 

Either 

January 

(4) 

Earlier 

January 

(5) 

Later 

January 

(6) 

Either 

January 

Jan 

1889 

2.92 

5.06 

3.82 

6.96 

3.28 

4.79 

1890 

3.00 

5.05 

3.87 

6.68 

3.14 

4.59 

»» 

1891 

3.16 

5.25 

4.05 

6.91 

3.31 

4.80 


1892 

3.13 

5.13 

3.98 

6.64 

3.20 

4.62 

*» 

1893 

3.10 

5.08 

3.94 

6.63 

3.21 

4.62 


1894 

3.11 

5.04 

3.94 

6.66 

3.24 

4.65 


1895 

2.96 

4.75 

3.74 

6.27 

3.12 

4.41 

» 

1896 

2.94 

4.70 

3.71 

6.26 

3.19 

4.44 


1897 

2.90 

4.60 

3.64 

6.06 

3.11 

4.31 


1898 

2.79 

4.32 

3.46 

5.77 

2.97 

4.11 


1899 

2.72 

4.06 

3.29 

5.51 

2.84 

3.93 


1900 

2.74 

4.05 

3.29 

5.53 

2.90 

3.99 

” 

1901 

2.72 

4.02 

3.28 

5.31 

2.80 

3.83 


1902 

2.74 

3.98 

3.28 

5.26 

2.79 

3.81 

97 

1903 

2.91 

4.15 

3.47 

5.35 

2.84 

3.89 


1904 

3.07 

4.35 

3.64 

5.51 

2.95 

4.00 


1905 

3.02 

4.23 

3.57 

5.20 

2.82 

3.81 


1906 

3.09 

4.26 

3.61 

5.21 

2.86 

3.84 


1907 

3.23 

4.45 

3.77 

5.36 

2.96 

3.97 


1908 

3.40 

4.69 

3.97 

5.69 

3.32 

4.35 

” 

1909 

3.27 

4.50 

3.82 

5.14 

3.02 

3.95 


1910 

3.35 

4.58 

3.91 

5.16 

3.06 

3.98 

” 

1911 

3.40 

4.65 

3.97 

5.18 

3.14 

4.01 


1912 

3.42 

4.66 

3.99 

5.18 

3.15 

4.03 


1913 

3.49 

4.75 

4.07 

5.27 

3.22 

4.10 

>1 

1914 

3.62 

4.86 

4.20 

5.48 

3.40 

4.27 


1915 

3.69 

4.93 

4.27 

5.67 

3.52 

4.42 


1916 

3.62 

4.80 

4.18 

5.49 

3.48 

4.30 


1917 

3.55 

4.70 

4.09 

5.45 

3.48 

4.29 


1918 

4.24 

5.43 

4.80 

6.52 

4.38 

5.26 


1919 

4.31 

5.40 

4.81 

5.96 

4.11 

4.88 


1920 

4.63 

5.69 

5.10 

6.67 

4.60 

5.47 

” 

1921 

4.75 

5.72 

5.19 

6.70 

4.66 

5.51 

”• 

1922 

4.32 

5.10 

4.66 

5.90 

4.25 

4.95 

” 

1923 

4.27 

5.00 

4.59 

5.54 

4.04 

4.65 

» 

1924 

4.35 

5.09 

4.68 

5.56 

4.07 

4.68 


1925 

4.31 

4.98 

4.62 

5.30 

3.90 

4.47 


1926 

4.25 

4.85 

4.53 

5.11 

3.79 

4.34 


1927 

4.12 

4.69 

4.39 

4.87 

3.60 

4.13 

” 

1928 

3.91 

4.42 

4.15 

4.55 

3.37 

3.85 


1929 

4.22 

' 4.72 

4.46 

4.86 

3.60 

4.12 


1930 

4.22 

4.68 

4.45 

4.90 

3.66 

4.16 

” 

1931 

3.98 

4.39 

4.18 

4.82 

3.69 

4.16 


1932 

4.62 

5.08 

4.85 

6.90 

5 57 

6.17 


1933 

4.14 

4.38 

4.25 

6.41 

5.63 

6.01 

” 

1934 

4.07 

4.26 

4.15 

5.78 

5.44 

5.56 

” 

1935 

3.56 

3.59 

3.57 

4.72 

4.61 

4.65 


1936 

3.42 

3.42 

3.42 

4.51 

4.51 

4.51 
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TABLE 6 

Index Numbers op the Yields of American Railroad Bonds 
Based on Sigma Equations 

(Quarterly January 1857 — January 1879; 

Monthly January 1879 — January 1936) 

Col. 1. The Sigma index number whose yield in January 1925 was 4. 50 
percent (4.4998%). 

Col. 2. A cumulation of the logarithms of the slopes of the lines fitted 
by Sigma ratios — . 

Ox 

Col. 3. Logarithms of the Sigma index number whose yield in January 
1925 was 5 . 00 per cent (5.0009%). 

Col. 4. Logarithms of the Sigma index number whose yield in January 
1925 was 4 . 50 per cent (4.4998%). 

Col. 5. A cyclical curve (see Appendix D) fitted to the logarithms of 
the 4.50 Sigma index (Col. 4). 

The figures in column 3 are not introduced in this table because they 
have any great significance of their own. They are introduced primarily 
because, if they are used with the figures in column 4, any sigma index 
whatever may be quickly obtained. The relation between the figures in 
column 3 and those in column 4 is such that any other sigma index falls, 
at each date, the same proportion of the distance between the figures of 
column 3 and those of column 4. For example, if for each month we take 
a figure which is half way between the figure in column 3 and the figure in 
column 4, we obtain a new sigma index. 
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TABLE 6 


Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1857 

J 

A 

6.745 

6.745 

1.99551 

1.24366 

1.23938 

.82900 

.82899 


J 

6.868 

.03825 

1.28966 

.83683 


0 

7.972 

.09254 

1.41591 

.90159 


1858 






J 

7.006 

.07342 

1.33762 

.84545 


A 

6.591 

.01258 

1.24678 

.81894 


J 

6.385 

.02982 

1.25134 

.80514 


0 

6.310 

1.96854 

1.18749 

.80001 


1859 






J 

6.258 

1.95204 

1.16947 

.79644 


A 

6.183 

1.96828 

1 . 17843 

.79119 


J 

6.409 

1.98462 

1 .20891 

.80682 


0 

6.278 

1.98401 

1.19931 

.79779 


1860 






J 

6.139 

.03437 

1.23898 

.78809 


A 

6.137 

1.97054 

1 . 17722 

.78795 


J 

5.923 

T. 94691 

1.14115 

.77250 


0 

5.898 

1.97022 

1.15972 

.77074 


1861 






J 

0.135 

.00118 

1.20556 

.78784 


A 

6.104 

1.98600 

1.18896 

.78560 


J 

6.148 

.00429 

1 .20947 

.78875 


0 

6.346 

1.99099 

1.21056 

.80252 


1862 


1.94065 




J 

6.099 

1.14865 

.78528 


A 

5.962 

1.89995 

1.10627 

.77539 


J 

5.627 

1.85798 

1.05067 

.75027 


0 

5.089 

I. 86484 

1.01177 

.70660 


1863 


1.85633 




J 

4.609 

.96286 

.66361 


A 

4.772 

1.82670 

.95819 

.67867 


J 

4.825 

1.83981 

.97159 

.68352 


0 

4.942 

1.75906 

.93309 

.69390 


1864 


1.74356 




J 

5.222 

.94S62 

.71781 


A 

4.774 

1.76412 

.92086 

.67885 


J 

4.065 

1 .92929 

.96304 

.60905 


0 

4.947 

1.82602 

.97341 

.69433 


1865 


1.73380 




J 

5.402 

.95827 

.73259 


A 

5.985 

1.70119 

.98642 

.77706 


J 

6.045 

1.72200 

1.00103 

.78139 


0 

6.344 

1.63154 

.98072 

.80238 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

Cyclical 
curve to 
Log. “4.50” 

1866 






J 

6.649 

1.57803 

.98041 

.82274 


A 

6.548 

1.65817 

1.00575 

.81613 


J 

6.370 

T. 61284 

.97498 

.80416 


0 

6.164 

1.65649 

.97876 

. 7S9S7 


1867 






J 

6.342 

1.60403 

.96962 

.80222 


A 

6.344 

1.64366 

.98577 

.80238 


J 

6.204 

1.66270 

.98429 

.79268 


0 

6.2S3 

1.65S79 

.98809 

.79819 


1S68 






J 

6.359 

1.61149 

.97366 

.80336 


A 

6.243 

1.64012 

.97731 

.79541 


J 

6.245 

1.59944 

.96117 

.79553 


0 

6.281 

1.65740 

.98735 

.79806 


1869 


1.67317 




J 

6.382 

1.00127 

.80499 


A 

6.542 

1.62815 

.99264 

.81569 


J 

6.460 

1.65201 

.99720 

.81025 


0 

6.556 

1.67570 

1.01410 

.81667 


1870 


I.6952S 




J 

6.519 

1.02068 

.81415 


A 

6.395 

1.62365 

.98097 

.80584 


J 

6.377 

1.55900 

.95549 

.80458 


0 

6.374 

1.62055 

.97831 

} .80443 


1871 

J 

6.383 

1.60991 

.97470 

.80502 


A 

6.439 

1.52420 

.94808 

.80879 


J 

6.39S 

1.50781 

.94017 

.80604 


0 

6.2S0 

I. 62558 

.97384 

.79793 


1S72 


1.58512 




J 

6.159 

.94976 

.78950 


A 

6.295 

1.51999 

.93694 

.79899 


J 

6.028 

1.61239 

.95090 

.78025 


0 

6.214 

1.60527 

.96122 

.79335 


1873 






J 

6.249 

1.57862 

.95367 

.79579 


A 

6.222 

1.60949 

.96338 

.79387 


J 

6.152 

1.59581 

.95330 

.78904 


0 

6.391 

1.70236 

1.01553 

.80560 


1874 






J 

6.180 

1.62845 

.96808 

.79100 


A 

5.984 

1.67444 

.97388 

.77703 


J 

5.845 

1.74453 

.99809 

.76676 


0 

5.716 

1.76504 

.99963 

.75710 
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Date 

1 

Sigma 
"4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

1875 



J 

5.627 

1.73536 

A 

5.414 

1.77829 

J 

5.414 

1.75095 

0 

5. 363 

1.76477 

1876 



J 

5.247 

1.74612 

A 

5.252 

1.70881 

J 

5.094 

1.75308 

0 

5.254 

1.69445 

1877 



J 

5.050 

1.77163 

A 

5.349 

1.67745 

J 

5.153 

1.69357 

0 

5.204 

1.70061 

1878 



J 

5.107 

1.71931 

A 

5.174 

1.67905 

J 

5.037 

1.69691 

0 

5.025 

1.70359 

1879 



J 

4.933 

1.66360 

F 

4.883 

1.60920 

M 

4.947 

1.61950 

A 

4.947 

1.61940 

M 

4.805 

1.63732 

J 

4.731 

1.65443 

J 

4.670 

T. 66654 

A 

4.677 

1.65790 

S 

4.791 

1.63975 

0 

4.757 

1.65370 

N 

4.717 

1.66571 

D 

4.710 

1.64739 

1880 



J 

4.673 

1.64438 

F 

4.635 

1.63266 

M 

4.622 

1.63263 

A 

4.657 

1.61955 

M 

4.652 

T. 61728 

J 

4.551 

1.65277 

J 

4.419 

1.68509 

A 

4.391 

1.67441 

S 

4.387 

1.66101 

0 

4.349 

1.65940 

N 

4.255 

1.65577 

D 

4.183 

1.65911 


3 

Log. "5.00” 

1 4 

Log. "4.50” 

5 

Cyclical 
curve to 
Log. "4.50” 

.97679 

.75029 


.98355 

.73351 


.96831 

.73353 


.97179 

.72942 


.95209 

.71991 


.93339 

.72032 


.94302 

.70708 


.92666 

.72051 


.94950 

.70327 


.92654 

.72831 


.91785 

.71212 


.92534 

.71626 


.92653 

.70824 


.91273 

.71377 


.90955 

.70224 


.91161 

.70108 


.88507 

.69307 

.6958 

.85810 

.68870 

.6925 

.86785 

.69438 

.6893 

.86774 

.69431 

.6861 

.86242 

.68169 

.6832 

.86293 

.67493 

.6807 

.86260 

.66929 

.6785 

.85947 

.66997 

.6767 

.86217 

.68043 

.6753 

.86495 

.67727 

.6741 

.86658 

.67364 

.6729 

.85798 

.67301 

.6717 

.85331 

.66962 

.6702 

.84489 

.66609 

.6682 

.84361 

.66481 

.6658 

.84157 

.66809 

.6628 

.84019 

.66761 

.6594 

.84542 

.65815 

.6555 

.84701 

.64526 

.6513 

.83945 

.64261 

.6468 

.83305 

.64219 

.6421 

.82856 

.63841 

.6373 

.81749 

.62891 

.6327 

.81153 

.62150 

.6283 
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Date 

1 

Sigma 
"4.50” in 
Jan. 1925 

2 

Gum. Log. 
of sigma 
slopes 

3 

Log. "5.00” 

4 

Log. "4.50” 

5 

Cyclical 
curve to 
Log. "4.50” 

1881 






J 

4.160 

1.64866 

.80465 

.61914 

.6242 

F 

4.258 

1.61812 

.80214 

.62923 

.6208 

M 

4.276 

1.63296 

.80994 

.63101 

.6179 

A 

4.224 

1.65322 

.81314 

.62567 

.6156 

M 

4.067 

1.67834 

.80789 

.60926 

.6140 

J 

4.019 

1.66942 

.79866 

.60407 

.6129 

J 

3.988 

1.68651 

.80319 

.60078 

.6122 

A 

4.019 

I. 68698 

.80671 

.60408 

.6119 

S 

4.138 

1.66277 

.80844 

.61679 

.6117 

0 

4.170 

1.66867 

.81435 

.62009 

.6118 

N 

4.109 1 

1.68826 

.81693 

.61371 

.6121 

D 

4.119 

1.69474 

.82102 

.61474 

.6126 

1882 


1.69759 




J 

4.107 

.82116 

.61352 

.6132 

F 

4.098 

1.71308 

.82777 

.61259 

.6139 

M 

4.147 

1.69910 

.82606 

.61770 

.6146 

A 

4.130 

1.68515 

.81770 

.61592 

.6155 

M 

4.114 

1.68064 

.81395 

.61426 

.6163 

J 

4 . 148 

1.66407 

.81004 

.61782 

.6170 

J 

4.096 

1.68153 

.81250 

.61240 

.6178 

A 

4.132 

1.67788 

.81462 

.61620 

.6187 

S 

4.184 

1.65928 

.81175 

.62164 

.6198 

0 

4.157 

1.66712 

.S1238 

.61881 

.6211 

N 

4.206 

1.65174 

.81069 

.62385 

.6227 

D 

4.265 

1.61689 

.80236 

.62993 

.6246 

1883 






J 

4.233 

1.61496 

.79824 

.62658 

.6266 

F 

4.219 

1.63868 

.80655 

.62525 

.6287 

M 

4.261 

1.62286 

.80434 

.62952 

.6306 

A 

4.283 

I. 59982 

.79744 

.63166 

.6321 

M 

4.278 

1.59961 

.79690 

.63120 

.6332 

J 

4.278 

1.59751 

.79616 

.63126 

.6337 

J 

4.285 

1.58999 

.79412 

.63205 

.6336 

A 

4.334 

1.58078 

.79559 

.63692 

.6331 

S 

4.364 

1.56289 

.79220 

.63993 

.6322 

0 

4.329 

1.57913 

.79444 

.63637 

.6312 

N 

4.322 

1.56372 

.78824 

.63568 

.6301 

D 

4.263 

1.58614 

.79033 

.62969 

.6290 

1884 


1.63299 




J 

4.154 

.79741 

.61847 

.6282 

F 

4.184 

1.58949 

.78348 

.62159 

.6275 

M 

4.184 

1.56771 

.77554 

.62157 

.6271 

A 

4.173 

1.55843 

.77108 

.62037 

.6267 

M 

4.217 

1.57972 

.78327 

.62498 

.6265 

J 

4.250 

1.62031 

.80214 

.62835 

.6261 

J 

4.242 

1.63026 

.80545 

.62763 

.6255 

A 

4.237 

1.59541 

.79114 

.62704 

.6245 

S 

4.234 

1.60159 

.79316 

.62670 

.6231 

0 

4.209 

1.61289 

.79501 

.62417 

.6210 

N 

4.202 

1.61894 

.79674 

.62350 

.6182 

D 

4.196 

1.60126 

.78915 

.62282 

.6148 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1885 

J 

4.059 

1.65353 

.79603 

.60842 

.6108 

F 

4.007 

1.66278 

.79442 

.60277 

.6064 

M 

3.957 

1.67031 

.79232 

.59733 

.6018 

A 

3.938 

1.67408 

.79199 

.59529 

.5972 

M 

3.889 

1.69234 

.79494 

.58980 

.592S 

J 

3.847 

1.68920 

.78880 

.58513 

.5888 

J 

3.826 

1.68513 

.78445 

.58268 

.5852 

A 

3.817 

1.68497 

.78338 

.58169 

.5821 

S 

3.807 

1.68329 

.78150 

.58058 

.5795 

0 

3.798 

1.66792 

.77351 

.57958 

.5773 

N 

3.800 

1.65193 

.76664 

.57973 

.5755 

D 

3.776 

1.65363 

.76465 

.57700 

.5739 

1886 






J 

3.757 

1.62669 

.75112 

.57475 

.5726 

F 

3.706 

1.61610 

.74106 

.56894 

.5715 

M 

3.706 

1.60719 

.73756 

.56894 

.5707 

A 

3.727 

T. 59990 

.73718 

.57136 

.5700 

M 

3.719 

1.60328 

.73749 

.57038 

.5696 

J 

3.717 

1.58310 

.72974 

.57022 

.5694 

J 

3.658 

1.60452 

.73087 

.56328 

.5694 

A 

3.657 

1.61315 

.73405 

.56310 

.5696 

S 

3.745 

1.59044 

.73568 

.57344 

.5701 

0 

3.747 

1.58972 

.73564 

.57367 

.5708 

N 

3.763 

1.57745 

.73296 

.57550 

.5718 

D 

3.789 

1.57629 

.73560 

.57856 

.5729 

1887 

J 

3.746 

1.59105 

.73605 

.57358 

.5743 

F 

3.746 

1.59722 

.73832 

.57353 

.5757 

M 

3.762 

1.59703 

.74018 

.57546 

.5773 

A 

3.794 

1. 59738 

.73725 

.57909 

.5788 

M 

3.787 

1.57507 

.73492 j 

.57832 

.5802 

J 

3.797 

1.57204 

.73496 

.57945 

.5815 

J 

3.762 

1.60871 

.74459 

.57537 

.5826 

A 

3.805 

1.60193 

.74700 

.58041 

.5834 

S 

3.902 

1.58631 

.75195 

.59124 

.5838 

0 

3.920 

1.59226 

.75617 

.59325 

.5839 

N 

3.868 

1.60262 

.75431 

.58746 

.5836 

D 

3.801 

1.63486 

.75965 

.57994 

.5828 

1888 






J 

3.795 

1.60210 

.74581 

.57915 

.5815 

F 

3.758 

1.61030 

.74483 

.57500 

.5797 

M 

3.781 

T. 60789 

.74649 

.57760 

.5774 

A 

3.782 

1.60934 

.74713 

.57767 

.5746 

M 

3.752 

T. 61754 

.74690 

.57422 

.5715 

J 

3.683 

1.64733 

.75111 

.56616 

.5679 

J 

3.617 

1.66105 

.74923 

.55835 

.5641 

A 

3.616 

1.65876 

.74809 

.55821 

.5601 

S 

3.595 

T. 68788 

.75871 

.55567 

.5561 

0 

3.578 

1.70148 

.76324 

.55373 

.5523 

N 

3.572 

1.69716 

.76034 

.55290 

.5487 

D 

3.586 

1.68385 

.75576 

.55459 

.5456 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 ■ j 

Cyclical 
curve to 

Log. “4.50” !' 

1889 

J 

3.513 

1.70187 

.75537 

.54567 

5431 

F 

3.458 

1.70963 

.75234 

.53886 

.5412 

M 

3.402 

1.74482 

.76317 

.53168 

.5400 i 

A 

3.455 

1.71246 

.75331 

.53843 

.5395 ' r § 

M 

3.428 

1.70490 

.74616 

.53500 

.5398 ■ 1 

J 

3.424 

1.68524 

.73630 

.53448 

.5406 1 

J 

3.483 

1.66071 

.73273 

.54199 

.5420 ; 1 

A 

3.522 

1.64154 

.72933 

.54683 

.5438 

S 

3.547 

1.62818 

.72680 

.54983 


0 

3.570 

1.63863 

.73399 

.55270 

.5483 i I 

N 

3.568 

1.65887 

.74236 

.55243 

.5507 '! J 

D 

3.595 

I. 64986 

.74173 

.55570 

.5532 I | 

1890 

J 

3.617 

1.62620 

.73458 

.55841 

.5555 .1 

F 

3.600 

1.63784 

.73721 

.55626 

.5577 1 ! 

M 

3.613 

1.63993 

.73973 

.55791 

.5596 1 

A 

3.628 

1.63135 

.73793 

.55966 

.5612 

M 

3.617 

1.63773 

.73921 

.55830 

.5626 3 i 

J 

3.654 

1.62312 

.73776 

.56284 

.5638 1 .§ 

J 

3.673 

1.61835 

.73803 

.56502 

.5651 : 1 

A 

3.688 

1.62853 

.74391 

.56680 

.5664 

S 

3.699 

1.63451 

.74770 

.56813 

.5679 

0 

3.739 

1.62414 

.74803 

.57270 

.5696 

N 

3.743 

1.64964 

.75911 

.57317 

.5715 -1 % 

D 

3.781 

1.65331 

.76513 

.57762 

■ 5737 f $■ 

1891 

J 

3.742 

1.62430 

.74848 

.57309 

.5759 

F 

3.757 

1.61382 

.74598 

.57477 

.5782 

M 

3.763 

1.63806 

.75650 

.57546 

.5804 I! 

A 

3.798 

1.62375 

.75472 

.57955 

.5824 | 

M 

3.819 

1.62902 

.75920 

.58189 

.5841 

J 

3.873 

T. 62666 

.76432 

.58798 

.5855 1 

J 

3.874 

1.62258 

.76290 

.58821 

.5864 

A 

3.891 

1.61289 

.76091 

.59007 

.5868 j 

S 

3.872 

1.61183 

.75828 

.58786 

.5867 I 

0 

3.884 

1.57977 

.74763 

.58933 

.5861 ; 

N 

3.872 

T. 56983 

.74261 

.58789 

.5851 } 

D 

3.862 

1.55010 

.73461 

.58677 

.5836 : 

1892 





- • : If;; 

li 

J 

3.776 

1.57998 

.73536 

.57698 

.5818 : 

F 

3.761 

1.57254 

.73102 

.57534 

.5799 I 

M 

3.775 

1.56709 

.73063 

.57689 

■5779 j 

A 

3.764 

1.56308 

.72797 

.57565 

.5760 

M 

3.758 

1.55281 

.72364 

.57488 

.5744 

J 

3.728 

1.56369 

.72403 

.57149 

.5729 

J 

3.713 

1.56626 

.72319 

.56975 

.5718 i!-i 

A 

3.715 

1.56968 

.72461 

.56995 

.5710 

S 

3.737 

1.58000 

.73087 

.57250 

.5707 ‘ d 

0 

3.739 

1.57707 

.73015 

.57284 

.5708 

N 

3.765 

1.56447 

.72862 

.57581 

.5713 

D 

3.768 

1.57303 

.73198 

.57613 

.5722 } 1 


A 120 


APPENDIX 


TABLE 6 (Continued) 


Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1893 


1.57182 




J 

3.749 

.72931 

.57390 

.5734 

F 

3.740 

1.55794 

.72338 

.57285 

.5749 

M 

3.743 

1.57802 

.73083 

.57318 

.5766 

A 

3.740 

1.58159 

.73185 

.57289 

.5782 

M 

3.749 

1.60543 

.74181 

.57389 

.5797 

J 

3.785 

1.62073 

.75207 

.57813 

.5809 

J 

3.830 

1.66581 

.77621 

.58325 

.5818 

A 

3.865 

1.69460 

.79330 

.58710 

.5821 

S 

3.857 

1.63559 

.76625 

.58625 

.5819 

0 

3.865 

1.60024 

.75307 

.58714 

.5811 

N 

3.826 

1.57113 

.73785 

.58268 

.5797 

D 

3.798 

1.55056 

.72757 

.57957 

.5776 

1894 


1.59308 




J 

3.730 

.73487 

.57165 

.5750 

F 

3.706 

1.57958 

.72709 

.56887 

.5719 

M 

3.698 

1.56142 

.71970 

.56796 

.5684 

A 

3.627 

1.58179 

.71861 

.55959 

.5649 

M 

3.612 

1.59561 

.72188 

.55771 

.5615 

J 

3.621 

1.59290 

.72192 

.55878 

.5584 

J 

3.616 

1.60546 

.72614 

.55821 

.5559 

A 

3.591 

1.60820 

.72415 

.55516 

.5538 

S 

3.571 

1.60479 

.72048 

.55281 

.5522 

0 

3.554 

1.59405 

.71431 

.55074 

.5510 

N 

3.512 

1.60443 

.71313 

.54559 

.5501 

D 

3.507 

1.60775 

.71376 

.54494 

.5492 

1895 






J 

3.520 

1.60316 

.71359 

.54654 

.5483 

F 

3.553 

1.60430 

.71808 

.55059 

.5472 

M 

3.561 

1.60715 

.72018 

.55159 

.5461 

A 

3.566 

1.60744 

.72092 

.55222 

.5448 

M 

3.512 

1.61337 

.71651 

.54549 

.5435 

J 

3.476 

1.60070 

.70724 

.54113 

.5421 

J 

3.477 

1.58287 

.70066 

.54124 

.5408 

A 

3.411 

1.59950 

.69854 

.53290 

.5395 

S 

3.427 

1.59314 

.69810 

.53486 

.5385 

0 

3.450 

1.58402 

.69763 

.53778 

.5378 

N 

3.470 

1.58037 

.69885 

.54035 

.5376 

D 

3.430 

1.64060 

.71738 

.53530 

.5378 

1896 






J 

3.478 

1.64093 

.72354 

.54132 

.5386 

F 

3.458 

1.62969 

.71641 

.53885 

.5399 

M 

3.489 

1.61288 

.71352 

.54270 

.5416 

A 

3.501 

1.60270 

.71108 

.54422 

.5434 

M 

3.487 

1.60036 

.70847 

.54250 

.5450 

J 

3.451 

1.61812 

.71081 

.53791 

.5464 

J 

3.484 

1.64607 

.72650 

.54211 

.5471 

A 

3.585 

1.68164 

.75462 

.55449 

.5472 

S 

3.578 

1.65017 

.73986 

.55372 

.5465 

0 

3.543 

1.65041 

.73567 

.54942 

.5451 

N 

3.512 

1.61675 

.71790 

.54555 

.5430 

D 

3.487 

1.60537 

.71041 

.54251 

.5402 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1897 






J 

3.429 

1.61534 

.70704 

.53525 

5378 

F 

3.392 

1.62527 

.70620 

.53043 

5341 

M 

3.367 

1.62493 

.70292 

.52729 

5303 

A 

3.343 

1.63263 

.70296 

.52418 

. 5264 

M 

3.330 

1.63302 

.70132 

.52239 

5229 

J 

3.289 

1.64127 

.69937 

.51701 

5189 

J 

3.264 

1.63763 

.69459 

.51375 

.5165 

A 

3.298 

1.62598 

.69439 

.51834 

.5149 

S 

3.265 

1.65377 

.70161 

.51392 

.5142 

0 

3.285 

1.64162 

.69908 

.51657 

.5146 

N 

3.293 

1.62560 

.69348 

.51758 

5152 

D 

3.249 

1.62660 

.68809 

.51178 

.5164 

1898 


1.61051 




J 

3.253 

.68222 

.51232 

.5179 

F 

3.260 

1.60802 

.68214 

.51322 

.5195 

M 

3.314 

1.62285 

.69513 

.52034 

.5208 

A 

3.378 

1.63236 

.70724 

.52858 

.5217 

M 

3.402 

1.59100 

.69412 

.53169 

.5220 

J 

3.353 

1.58966 

.68737 

.52544 

.5217 

J 

3.265 

1.62409 

•68918 

.51389 

.5205 

A 

3.285 

1.59101 

.67904 

.51661 

.5186 

S 

3.310 

1.58359 

.67952 

.51983 

.5160 

0 

3.285 

1.58201 

.67574 

.51664 

.5129 

N 

3.235 

1.59560 

.67406 

.50990 

.5094 

D 

3.198 

1.60005 

.67073 

.50488 

.5059 

1899 


1.60510 




J 

3.150 

.66613 

.49834 

.5026 

F 

3.158 

1.60261 

.66621 

.49938 

.4996 

M 

3.150 

1.60973 

.66785 

.49826 

.4973 

A 

3.113 

1.61296 

.66402 

.49316 

.4957 

M 

3.095 

1.60553 

.65866 

.49070 

.4948 

J 

3.095 

1.59959 

.65634 

.49067 

.4945 

J 

3.110 

1.60014 

.65864 

.49275 

.4947 

A 

, 3.128 

1.60008 

.66112 

.49526 

.4953 

S 

3.148 

1.60701 

.66656 

.49803 

.4961 

0 

3.176 

1.60804 

.67086 

.50193 

.4971 

N 

3.196 

1.60657 

.67294 

.50458 

.4980 

D 

3.177 

1.64488 

.68584 

.50195 

.4990 

1900 






J 

3.174 

T. 62550 

.67748 

.50162 

.4997 

F 

3.156 

1.61825 

.67215 

.49920 

.5004 

M 

3.143 

1.62001 

.67099 

.49734 

.5008 

A 

3.141 

1.60938 

.66655 

.49709 

.5010 

M 

3.148 

1.62285 

.67291 

.49812 

.5010 

J 

3.154 

1.62615 

.67503 

.49890 

.5008 

J 

3 164 

1.61708 

.67283 

.50034 

.5006 

A 

3.172 

1.61082 

.67146 

.50145 

.5004 

S 

3.179 

1.60683 

.67077 

.50231 

.5003 

0 

3.200 

1.59044 

.66746 

.50524 

.5003 

N 

3.189 

1. 58193 

.66283 

.50375 

.5004 

D 

3.170 

I 57612 

.65797 

.50101 

.5007 
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TABLE 6 (Continued) 


Date 

1 

Sigma 
"4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. "5.00” 

4 

Log. "4.50” 

5 

Cyclical 
curve to 
Log. "4.50” 

1901 

J 

F 

3.166 

1.56987 

.65526 

.50054 

.5011 

3.143 

1.57452 

.65383 

.49745 

.5015 

M 

3.149 

1.56808 

.65232 

.49824 

.5018 

A 

3.15S 

1.56539 

.65254 

.49941 

.5021 

M 

3.179 

1.56645 

.65577 

.50226 

.5023 

J 

3.179 

1.55744 

.65269 

.50234 

.5024 

J 

3.200 

1.55236 

.65375 

.50515 

.5025 

A 

3.202 

1.56066 

.65683 

.50536 

.5025 

s 

3.196 

T. 56906 

.65900 

.50457 

.5026 

0 

3.206 

1.55763 

.65644 

.50602 

.5027 

N 

3.190 

1.55133 

.65206 

.50381 

.5029 

D 

3.189 

1.55170 

.65207 

.50369 

.5031 

1902 






J 

3.185 

1.54536 

.64936 

.50314 

.5037 

F 

3.168 

T. 55282 

.64959 

.50082 

.5043 

M 

3.179 

1.54216 

.64742 

.50227 

.5052 

A 

3.179 

1.53686 

.64565 

.50226 

.5063 

M 

3.20S 

T. 52136 

.64455 

.50619 

.5077 

J 

3.243 

T. 50027 

.64274 

.51093 

.5095 

J 

3.270 

1.48748 

.64254 

.51455 

.5116 

A 

3.292 

: .47834 

.64274 

.51742 

.5141 

S 

3.306 

.47601 

.64397 

.51932 

.5169 

0 

3.327 

1.48492 

.64923 

.52201 

.5200 

N 

3.344 

1.47480 

.64857 

.52427 

.5234 

D 

3.347 

1.49045 

.65353 

.52467 

.5268 

1903 






J 

3.363 

1 .46779 

.64896 1 

.52665 

.5303 

F 

3.388 

1.45454 

.64S63 

.53000 

.5335 

M 

3.434 

1.44832 

.65272 

.53578 

.5366 

A 

3.487 

1.42346 

.65284 

.54240 

.5394 

M 

3.455 

1.43963 

.65303 

.53840 

.5419 

J 

3.463 

1.45831 

.65917 

.53950 

.5441 

J 

3.551 

1.41181 

.65779 

.55027 

.5459 

A 

3.622 

1.37617 

.65803 

.55899 

.5474 

S 

3.595 

1.40814 

.66228 

.55567 

.5486 

0 

3.531 

1.43419 

.66112 

.54792 

.5494 

N 

3.493 

1.44386 

.65892 

.54317 

.5499 

D 

3.508 

1.43446 

.65835 

.54507 

.5500 

1904 






J 

3.510 

1.42173 

.65527 

.54527 

.5498 

F 

3.519 

1.42087 

.65622 

.54643 

.5492 

M 

3.560 

1.38975 

.65358 

.55139 

.5485 

A 

3.551 

1.37433 

.64899 

.55037 

.5476 

M 

3.557 

1.35281 

.64494 

.55108 

.5468 

J 

3.533 

1 35401 

.64231 

.54S19 

.5459 

J 

3.503 

1.35071 

.63778 

.54438 

.5450 

A 

3.482 

1.36201 

.63767 

.54181 

.5441 

S 

3.483 

1.36442 

.63841 

.54201 

.5431 

0 

3.491 

1.34741 

.63555 

.54286 

.5422 

N 

3.491 

1.33523 

.63310 

.54297 

.5411 

D 

3.476 

1.34079 

.63236 

.54107 

.5402 
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Date 

1 

Sigma 
‘'•'-l.SO” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. "5.00” 

4 

Log. "4.50” 

5 

Cyclical 
curve to 
Log. "4.50” 

1905 







J 

3.438 

1.35499 

.63067 

.53634 

.5393 

F 

3.443 


.33941 

.62790 

.53690 

.5385 

M 

3.452 


t. 34158 

.62960 

.53814 

.5378 

A 

3.455 


f. 34467 

.63064 

.53853 

. 5374 

M 

3.461 

1.34481 

.63133 

.53919 

.5373 

J 

3.450 


.35166 

.63136 

.53776 

.5374 

J 

3.445 


.34474 

.62934 

.53722 

.5378 

A 

3.451 


.34124 

.62938 

.53799 

.5384 

S 

3.457 

1.33465 

.62873 

.53872 

.5393 

0 

3 . 466 

1.32579 

.62797 

.53979 

.5404 

N 

3,491 

1.32300 

.63055 

.54292 

.5417 

D 

3.491 

1.33500 

.63294 

.54286 

.5431 

1900 







J 

3 . 485 


.32985 

.6311S 

.54216 

.5440 

F 

3.516 


.31489 

.63207 

.54606 

.5464 

M 

3.558 


.30139 

.63461 

.55124 

.5483 

A 

3.553 


.32718 

.63911 

.55064 

.5503 

M 

3.576 


.31744 

.63994 

.55343 

. 5523 

J 

3.569 


.31375 

.63831 

.55254 

.5543 

J 

3.583 


.31247 

.63978 

.55426 

.5561 

A 

3.623 


.28769 

.83988 

.55910 

.5578 

S 

3.663 


.27180 

.64173 

.56385 

.5594 

0 

3.651 


.27450 

.64073 

.56237 

.5608 

N 

3.637 • 


.28415 

.64083 

.56071 

.5622 

D 

3.655 


L. 27896 

.64209 

.56291 

.5637 

1907 







J 

3.651 

1.29639 

.64482 

.56240 

.5652 

F 

3.679 


.28744 

.64647 

.56573 

.5669 

M 

3.741 

1.28814 

.65390 

.57303 

.5686 

A 

3.716 


.31615 

.65639 

.57014 

.5703 

M 

3.712 


..34247 

.66124 

.56960 

.5718 

J 

3.726 


.37452 

.66992 

.57125 

.5734 

J 

3.719 

1.37989 

.67026 

.57037 

.5747 

A 

3.755 


.39052 

.67700 

.57463 

.5757 

S 

3.761 


..42687 

.68659 

.57529 

.5765 

0 

3.823 


[.43157 

.69487 

.58235 

.5770 

N 

3.895 

I. 48795 

.71858 

.59047 

.5769 

D 

3.828 

1.46519 

.70459 

.58302 

.5765 

1908 







J 

3.739 

1.42687 

.68413 

.57283 

.5758 

F 

! 3.680 


1.46653 

.68772 

.56577 

.5749 

M 

3.718 1 


1.45852 

.69005 

.57033 

.5737 

A • 

3.7C9 


L44271 

.68473 

.56929 

.5723 

M 

3.726 


1.39654 

.67509 

.57129 

.5709 

J 

3.713 


i. 40395 

.67533 

.56974 

.5695 

J 

3.692 


[. 40307 

.67272 

.56735 

.5683 

A 

3.715 


1.34457 

.66196 

.56987 

.5672 

S 

3.698 

1.32798 

.65669 

.56805 

.5664 

0 

3.696 

1.32033 

.65480 

.56771 

.5658 

N 

3.678 


1.30297 

.64924 

.56556 

.5655 

D 

3.672 


1.28964 

.64606 

.56491 

.5654 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 ' 

Cyclical 
curve to 
Log. “4.50” 

1909 

J 

3.672 

1.26265 

.64119 

.56493 

.5654 

F 

3.672 

1.23288 

.63611 

.56490 

.5656 

M 

3.681 

1.23431 

.63739 

.56595 

.5659 

A 

3.668 

1.25493 

.63927 

.56436 

.5663 

M 

3.678 

1.23567 

.63730 

.56563 

.5669 

J 

3.702 

1.22535 

.63837 

.56839 

.5677 

J 

3.695 

1.22764 

.63794 

.56759 

.5686 

A 

3.722 

1.20460 

.63754 

.57082 

.5698 

S 

3.754 

1.18528 

.63834 

.57452 

.5711 

0 

3.736 

1.22791 

.64280 

.57240 

.5724 

N 

3.738 

1.24172 

.64524 

.57257 

.5738 

D 

3.753 

T. 22653 

.64461 

.57443 

.5752 

1910 






J 

3.761 

1.21753 

.64401 

.57528 

.5765 

F 

3.773 

1.20742 

.64387 

.57672 

.5776 

M 

3.801 

1.19514 

.64516 

.57989 

.5786 

A 

3.812 

1.23232 

.65217 

.58106 

.5794 

M 

3.797 

1.26822 

.65664 

.57940 

.5800 

J 

3.809 

1.27206 

.65871 

.58078 

.5806 

J 

3.827 

1.27304 

.66097 

.58287 

.5811 

A 

3.827 

T. 26511 

.65960 

.58291 

.5816 

S 

3.818 

1.22396 

.65153 

.58177 

.5820 

0 

3.796 

1.22178 

.64874 

.57933 

.5824 

N 

3.819 

1.22534 

.65201 

.58203 

.5829 

D 

3.818 

1.22516 

.65172 

.58177 

.5833 

1911 






J 

3.824 

1.20565 

.64938 

.58250 

.5838 

F 

M 

3.844 

1.18183 

.64807 

.58476 

.5842 

3.857 

1.18248 

.64959 

.58619 

.5846 

A 

3.843 

1.19405 

.64978 

.58467 

.5850 

M 

3.841 

1.18137 

.64772 

.58448 

.5852 

J 

3.851 

1.17787 

.64838 

.58565 

.5854 

J 

3.858 

1.17496 

.64872 

.58641 

.5854 

A 

3.868 

1.17817 

.65030 

.58752 

.5854 

S 

3.862 

T. 20659 

.65380 

.58677 

.5853 

0 

3.849 

1.21454 

.65352 

.58525 

.5852 

N 

3.833 

T. 21059 

.65111 

.58347 

.5851 

D 

3.839 

1.21066. 

.65182 

.58417 

.5851 

1912 






J 

3.838 

1.20217 

.65044 

.58410 

.5851 

F 

3.841 

1.18775 

.64862 

.58444 

.5852 

M 

3.857 

1.18733 

.65034 

.58623 

.5855 

A 

3.857 

1.19718 

.65192 

.58633 

.5858 

M 

3.850 

1.21290 

.65354 

.58553 

.5863 

J 

3.865 

1.21078 

.65488 

.58720 

.5870 

J 

3.875 

1.20957 

.65577 

.58828 

.5878 

A 

3.908 

1.19431 

.65719 

.59204 

.5889 

S 

3.918 

1.20733 

.66025 

.59312 

.5902 

0 

3.917 

1.20587 

.65991 

.59299 

.5917 

N 

3.916 

1.20704 

.65987 

.59278 

.5934 

D 

3.929 

1.20654 

.66134 

.59432 

.5953 
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Date 

1 

Sigma 
"4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. "5.00” 

4 

Log. "4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1913 






J 

3.914 

1.20959 

.66010 

.59261 

.5973 

F 

3.921 

1.21995 

.66252 

.59340 

.5995 

M 

3.975 

1.23115 

.67026 

.59934 

.6017 

A 

4.041 

1.20603 

.67348 

.60655 

.6039 

M 

4.0S3 

1.21215 

.67892 

.61103 

.6060 

J 

4.077 

1.26758 

.68746 

.61033 

.6078 

J 

4.092 

1.25085 

.68608 

.61186 

.6092 

A 

4.063 

1.23889 

.68103 

.60883 

.6102 

S 

4.027 

1.23804 

.67702 

.60496 

.6107 

0 

4.064 

1.23416 

.6S037 

.60895 

.6107 

N 

4 . 130 

1.21986 

.68496 

.61585 

.6103 

D 

4.149 

1.21017 

.68548 

.61790 

.6098 

1914 






J 

4.075 

1.20759 

.67732 

.61014 

.6091 

F 

4.035 

1.18055 

.66897 

.60584 

.6086 

M 

4.043 

1.19548 

.67200 

.60666 

.6083 

A 

4.027 

1.21383 

.67318 

.60502 

.6082 

M 

4.013 

1.23229 

.67458 

.60347 

.60S5 

J 

4.013 

1.21810 

.67238 

.60355 

.6090 

J 

4.061 

1.21308 

.67665 

.60862 

.6099 

A 

* 




.6111 

S 

* 




.6126 

0 

* 




.6143 

N 

* 




.6161 

D 

4.212 

1.26312 

.70080 

.62446 

.6180 

1915 






J 

4.155 

T. 26387 

.69509 

.61861 

.6198 

F 

4.152 

1.26270 

.69456 

.61829 

.6213 

M 

4.168 

1.27835 

.69894 

.61987 

.6224 

A 

4.134 

1.27126 

.69420 

.61641 

.6229 

M 

4.148 

1.26853 

.69506 

.61775 

.6229- 

J 

4.178 

1.27041 

.69869 

.62105 

.6223 

J 

4.232 

1.28088 

.70603 

.62649 

.6214 

A 

4.250 

1.29273 

.71017 

.62843 

.6202 

S 

4.249 

1.30734 

.71279 

.62826 

.6189 

0 

4.179 

1.28736 

.70180 

.62107 

.6177 

N 

4.091 

1.24865 

.68562 

.61177 

.6164 

D 

4.069 

1.25808 

.68494 

.60948 

.6152 

1916 






J 

4.048 

1.26399 

.68374 

.60724 

.6140 

F 

4.050 

1.24936 

! .68151 

.60754 

.6127 

M 

4.063 

1.25195 

.68322 

.60881 

.6112 

A 

4.071 

1.26014 

.68556 

.60973 

.6097 

M 

4.078 

1.26515 

.68707 

.61036 

.6082 

J 

4.071 

1.27807 

.68868 

.60966 

.6067 

J 

4.066 

1.29502 

.69134 

.60918 

.6053 

A 

4.078 

1.30182 

.69384 

.61038 

.6042 

S 

4.077 

| 1.29103 

.69169 

.61028 

.6034 

0 

4.039 

! 1.27487 

.68478 

.60634 

| .6031 

N 

4.011 

1.26793 

.68051 

.60332 

j .6033 

D 

3.997 

i 1.28618 

.68223 

! .60172 

i .6041 


*Stock Exchange closed. 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1917 

J 

3.939 

1.28312 

.67536 

.59542 

.6057 

F 

4.008 

1.28093 

.68248 

.60294 

.6081 

M 

4.039 

1.29113 

.68770 

.60627 

.6114 

A 

4.103 

1.32028 

.70023 

.61315 

.6156 

M 

4.227 

1.31435 

.71188 

.62598 

.6205 

J 

4.264 

1.32253 

.71738 

.62985 

.6261 

J 

4.316 

1.31386 

.72089 

.63509 

.6322 

A 

4.351 

1.31092 

.72387 

.63865 

.6385 

S 

4.416 

1.33063 

.73417 

.64498 

.6448 

0 

4.474 

1.32072 

.73788 

.65071 

.6509 

N 

4.582 

1.33741 

.75172 

.66113 

.6566 

D 

4.624 

1.36621 

.76177 

.66497 

.6615 

1918 






J 

4.577 

1.37692 

.75981 

.66059 

.6656 

F 

4.596 

1.32606 

.75069 

.66244 

.6688 

M 

4.669 

1.31930 

.75604 

.66915 

.6711 

A 

4.718 

1.32530 

.76187 

.67377 

.6724 

M 

4.676 

1.30730 

.75440 

.66988 

.6730 

J 

4.745 

1.29462 

.75825 

.67617 

.6731 

J 

4.730 

1.34939 

.76798 

.67486 

.6727 

A 

4.779 

1.31316 

.76492 

.67925 

.6720 

S 

4.811 

1.32888 

.77102 

.68219 

.6714 

0 

4.733 

1.29706 

.75770 

.67515 

.6707 

N 

4.484 

T. 26379 

.72819 

.65172 

.6702 

D 

4.555 

1.21358 

.72659 

.65848 

.6699 

1919 






J 

4.656 

1.20078 

.73414 

.66800 

.6698 

F 

4.683 

1.22016 

.73968 

.67053 

.6699 

M 

4.688 

1.26991 

.74852 

.67097 

.6703 

A 

4.750 

1.25401 

.75149 

.67672 

.6711 

M 

4.740 

1.21804 

.74459 

.67577 

.6724 

J 

4.754 

1.20293 

.74352 

.67706 

.6743 

J 

4.784 

1.23438 

.75126 

.67980 

.6768 

A 

4.835 

1.33104 

.77363 

.68436 

.6800 

S 

4.865 

1.33530 

.77724 

.68709 

.6836 

0 

4.785 

1.29828 

.76265 

.67986 

.6877 

N 

4.874 

1.32605 

.77618 

.68793 

.6918 

D 

4.894 

1.35332 

.78370 

.68973 

.6959 

1920 






J 

4.900 

1.33551 

.78042 

.69023 

.6997 

F 

5.025 

1.36562 

.79780 

.70113 

.7030 

M 

5.030 

T. 36159 

.79741 

.70164 

.7058 

A 

5.149 

1 .40705 

.81804 

.71170 

.7079 

M 

5.308 

1.43869 

.83933 

.72495 

.7092 

J 

5.315 

1.41046 

.83265 

.72547 

.7097 

J 

5.257 

1.42581 

.83178 

.72074 

.7098 

A 

5.116 

1.41463 

.81713 

.70891 

.7095 

S 

5.049 

1.34026 

.79442 

.70324 

.7088 

0 

4.939 

1.30480 

.77763 

.69360 

.7081 

N 

4.995 

1.32348 

.78619 

.69846 

.7075 

D 

5.130 

1.34100 

.80139 I 

I .71005 

.7071 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1921 






J 

4.959 

1.33680 

.78590 

.69544 

.7067 

F 

4.99S 

1.32362 

.78657 

.69881 

.7066 

M 

5.058 

1.32046 

.79114 

.70402 

.7066 

A 

5.087 

1.32223 

.79400 

.70653 

.7063 

M 

5.138 

1.29515 

.79299 

.71080 

.7055 

J 

5.213 

1.33226 

.80660 

.71709 

.7041 

J 

5.087 

1.32334 

.79418 

.70648 

.7016 

A 

5.028 

1.30269 

.78506 

.70144 

.6979 

S 

4.998 

1.26502 

.77543 

.69875 

.6931 

0 

4.992 

1.24958 

.77233 

.69833 

.6870 

N 

4.749 

1.27731 

.75545 

.67658 

.6800 

D 

4.588 

1.29542 

.74380 

.66156 

.6724 

1922 






J 

4.477 

1.31413 

.73684 

.65098 

.6646 

F 

4.497 

1.29874 

.73577 

.65290 

.6571 

M 

4.523 

1.23441 

.72685 

.65538 

.6505 

A 

4.439 

1.22991 

.71806 

.64734 

.6451 ' 

M 

4.429 

1.21253 

.71426 

.64631 

.6411 

J 

4.407 

1.22966 

.71475 

.64406 

.6387 

J 

4.286 

1.26457 

.70870 

.63210 

.6378 

A 

4.281 

1.22471 

.70135 

.63147 

.6382 

S 

4.282 

1.20623 

.69858 

.63161 

.6396 

0 

4.407 

1.18853 

.70836 

.64406 

.6417 

N 

4.478 

1.19842 

.71692 

.65114 

.6444 

D 

4.470 

1.18827 

.71456 

.65031 

.6473 

1923 






J 

4.457 

T. 19983 

.71498 

.64899 

.6502 

F 

4.492 

1.19415 

.71750 

.65237 

.6529 

M 

4.611 

1.19856 

.72956 

.66376 

.6556 

A 

4.629 

1.20403 

.73217 

.66553 

.6579 

M 

4.547 

1.21140 

.72544 

.65767 

.6598 

J 

4.562 

T. 21089 

.72685 

.65915 

.6615 

J 

4.556 

1.22301 

.72816 

.65855 

.6627 

A 

4.526 

1.22426 

.72556 

.65575 

.6635 

S 

4.587 

1.20043 

.72762 

.66154 

.6638 

0 

4.614 

1.18964 

.72855 

.66409 

.6637 

N 

4.593 

1.17569 

.72448 

.66205 

.6633 

D 

4.615 

1.16127 

.72461 

.66422 

.6627 

1924 






J 

4.587 

1.14648 

.71985 

.66148 

.6619 

F 

4.621 

1.12292 

.71995 

.66467 

.6609 

M 

4.634 

I. 10766 

.71941 

.66604 

.6599 

A 

4.590 

1.11913 

.71662 

.66182 

.6588 

M 

4.560 

1.09339 

.71062 

.65897 

.6576 

J 

4.483 

1.10494 

.70461 

.65157 

.6562 

J 

4.422 

T . 10952 

.69919 

.64559 

.6547 

A 

4.486 

T. 07062 

.70088 

. 65187 

.6531 

S 

4.469 

1.08697 

.70109 

.65020 

.6514 

0 

4.441 

T. 09117 

.69889 

.64750 

.6499 

N 

4.460 

1.06929 

.69817 

.64931 

.6486 

D 

4.507 

1.04649 

.70025 

.65389 

.6477 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1925 






J 

4.500 

1.04167 

.69904 

.65320 

.6471 

F 

4.495 

1.02640 

.69697 

.65271 

.6470 

M 

4.437 

1.07922 

.69707 

.64708 

.6472 

A 

4.396 

1 . 10644 

.69626 

.64303 

.6475 

M 

4.338 

1.11191 

.69122 

.63733 

.6479 

J 

4.379 

1.06747 

.69001 

.64135 

.6481 

J 

4.436 

1.05035 

.69373 

.64695 

.6482 

A 

4.499 

1.03552 

.69837 

.65316 

.6481 

S 

4.465 

1.02654 

.69413 

.64985 

.6477 

0 

4.510 

2.98531 

.69440 

.65413 

.6471 

N 

4.493 

2.98297 

.69258 

.65253 

.6465 

D 

4.457 

2.98238 

.68909 

.64909 

.6457 

1926 






J 

4.409 

2.99371 

.68541 

.64435 

.6449 

F 

4.372 

2.99718 

.68204 

.64066 

.6439 

M 

4.376 

2.99935 

.68268 

.64109 

.6429 

-A 

4.323 

2.99353 

.67678 

.63575 

.6417 

M 

4.306 

2.96204 

.67225 

.63408 

.6404 

J 

4.337 

2.91439 

.67136 

.63716 

.6391 

J 

4.342 

2.94484 

.67438 

.63770 

.6377 

A 

4.346 

2.95869 

.67600 

.63813 

.6364 

S 

4.343 

2.95548 

.67543 

.63783 

.6350 

0 

4.349 

2.93573 

.67427 

.63835 

.6336 

N 

4.307 

2.93992 

.67045 

.63418 

.6322 

D 

4.283 

2.95229 

.66904 

.63172 

.6305 

1927 






J 

4.243 

5.96750 

.66637 

.62772 

.6285 

F 

4.244 

2.96464 

.66615 

.62776 

.6262 

M 

4.184 

2.99441 

.66267 

.62155 

.6236 

A 

4.114 

1.01769 

.65767 

.61428 

.6206 

M 

4.100 

I .02674 

.65705 

.61275 

.6175 

J 

4.132 

1.02584 

.66040 

.61620 

.6143 

J 

4.134 

1.02772 

.66076 

.61636 

.6114 

A 

4.113 

1.00086 

.65591 

.61417 

.6089 

S 

4.076 

1.00448 

.65231 

.61023 

.6069 

0 

4.043 

2.98701 

.64713 

.60670 

.6057 

N 

4.005 

2.97114 

.64157 

.60260 

.6052 

D 

3.996 

5.95107 

.63887 

.60165 

.6055 

1928 






J 

4.010 

5.93225 

.63881 

.60318 

.6065 

F 

4.039 

5.91727 

.64077 

.60634 

.6082 

M 

4.068 

5.87495 

.64062 

.60939 

.6104 

A 

4.086 

5.87368 

.64244 

.61130 

.6131 

M 

4.100 

5.92420 

. .64767 

.61269 

.6161 

J ! 

4.178 

2.94415 

.65762 

.62100 

.6193 

J 

4.259 

5.91910 

.66388 

.62930 

.6226 

A 

4 329 

5.89723 

.66931 

i .63644 

.6260 

S 

4.263 

5.92070 

.66439 

.62969 

.6294 

0 

4.276 

5.88321 

.66288 

.63105 

.6326 

N 

4.260 

5.84641 

.65860 

1 .62936 

.6357 

D 

4.312 

5.88210 

.66640 

.63465 

.6385 
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Date 

1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

3 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1929 

J 

4.343 

2.88250 

.66959 

.63781 

.6411 

F 

4.382 

2.89393 

.67432 

.64170 

.6432 

M 

4.407 

2.93376 

.67986 

.64410 

.6451 

A 

4.406 

2.90420 

.67741 

.64401 

.6466 

M 

4.423 

2.90522 

.67920 

.64572 

.6477 

J 

4.464 

2.91976 

.68432 

.64969 

.6485 

J 

4.490 

2.90909 

.68604 

.65225 

.6489 

A 

4.451 

2.95525 

.68609 

.64852 

.6488 

S 

4.521 

2.89924 

.68823 

.65520 

.6482 

0 

4.492 

2.85834 

.68245 

.65239 

.6470 

N 

4.387 

2.93611 

.67818 

.64223 

.6452 

D 

4.349 

2.87776 

.66979 

. 63S36 

.6428 

1930 






J 

4.333 

2.90365 

.67018 

.63682 

.6399 

F 

4.317 

2.94954 

.67227 

.63519 

.6367 

M 

4.244 

2.94058 

.66415 

.62783 

.6334 

A 

4.304 

2.86676 

.66452 

.63388 

.6300 

M 

4.268 

2.89753 

.66313 

.63023 

.6268 

J 

4.234 

2.91729 

.66121 

.62679 

.6237 

J 

4.182 

2.93964 

.65766 

.62142 

.6208 

A 

4.113 

2.96978 

.65305 

.61420 

.6178 

S 

4.062 

2.94580 

.64545 

.60869 

.6146 

0 

4.034 

1.01166 

.64845 

.60567 

.6112 

N 

4.066 

1.06928 

.65801 

.60916 

.6077 

D 

4.116 

1.12325 

.66984 

.61452 

.6041 

1931 






J 

4.012 

1.03688 

.64875 

.60341 

.6008 

F 

4.018 

1.03138 

.64878 

.60401 

.5981 

M 

4.033 

1.00677 

.64791 

.60561 

.5964 

A 

4.007 

1.089S9 

.65402 

.60279 

.5960 

M 

3.918 

1.14865 

.65174 

.59309 

.5971 

J 

3.927 

1 . 16878 

.65557 

.59414 

. 5999 

J 

3,920 

1.17315 

.65532 

.59327 

.6042 

A 

3.950 

1.24538 

.66985 

.59657 

.6100 

S 

3.980 

1.36195 

.69572 

.59988 

.6169 

0 

4.174 

1.43658 

.73444 

.62063 

.6246 

N 

4.321 

1.40774 

.74214 

.63564 

.6325 

D 

4.496 

1.53738 

.79637 

.65283 

.6403 

1932 

J 

4.537 

1.45138 

.77456 

.65680 

.6472 

F 

4.609 

! 1.41490 

.77190 

.66364 

.6527 

M 

4.509 

1.41929 

.76346 

.65409 

.6564 

A 

4.604 

1.51631 

.79988 

.66314 

.6580 

M 

4.526 

1.66061 

.84634 

.65570 

.6573 

J 

4.556 

1.68234 

.85900 

.65858 

.6546 

J 

4.522 

1.59600 

.81960 

.65532 

.6502 

A 

4.340 

1.47676 

.76238 

.63753 

.6444 

S 

4.274 

1 .44163 

.74593 

.63079 

.6379 

0 

4.268 

1.45832 

.74980 

.63015 

.6311 

N 

4.280 

1.49997 

.76313 

.63143 

.6245 

D 

4.119 

1.60227 

.78147 

.61480 

.6184 
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TABLE 6 (Concluded) 


Date 

_ 1 

Sigma 
“4.50” in 
Jan. 1925 

2 

Cum. Log. 
of sigma 
slopes 

Log. “5.00” 

4 

Log. “4.50” 

5 

Cyclical 
curve to 
Log. “4.50” 

1933 






J 

3.933 

1.59726 

.75948 

.59471 

.6132 

F 

3.912 

1.63219 

.77097 

.59241 

.6090 

M 

4.051 

1.65622 

.79632 

.60760 

.6056 

A 

4.220 

1.65371 

.81293 

.62529 

.6032 

M 

4.113 

1.58383 

.77392 

.61417 

.6013 

J 

3.996 

1.53102 

.74302 

.60156 

.5999 

J 

3.944 

1.48171 

.72218 

.59591 

.5986 

A 

3.890 

1.49248 

.71933 

.58988 

.5971 

S 

3.870 

1.58324 

.74724 

.58771 

.5954 

0 

3.878 

1.59322 

.74997 

.58861 

. 5932 

N 

3.956 

1.66751 

.78879 

.59734 

.5907 

D 

3.939 

1.63457 

.77292 

.59545 

.5879 

1934 






J 

3.8S4 

1.52847 

.72833 

.58933 

.5848 

F 

3.845 

1.41357 

.69154 

.58486 

.5817 

M 

3.782 

1.40198 

.68158 

.57770 

.5783 

A 

3.726 

T. 39331 

.67304 

.57122 

.5747 

M 

3.671 

1.40439 

.66924 

.56478 


J 

3.582 

1.43042 

.66502 

.55411 


J 

3.579 

T. 41824 

.66165 

.55381 


A 

3.613 

I. 45778 

.67606 

.55794 


S 

3.659 

1.47808 

.68719 

.56342 


0 

3.603 

1.46245 

.67606 

.55666 


N 

3.522 

1.46837 

.66781 

.54678 


D 

3.459 

1.46112 

.65790 

.53887 


1935 






J 

3.374 

1.46468 

.64812 

.52810 


F 

3.283 

1.49297 

.64430 

.51621 


M 

3.229 

1.56042 

.65871 

.50909 


A 

3.224 

1.57781 

.66417 

.50845 


M 

3.269 

1.52906 

.65365 

.51446 


J 

3.251 

1.52391 

.64960 

.51204 


J 

3.236 

1.51338 

.64429 

.51003 


A 

3.291 

1.50275 

.64832 

.51730 


S 

3.303 

1.51264 

.65289 

.51886 


0 

3.311 

1.52135 

.65673 

.51998 


N 

3.270 

1.53964 

.65714 

.51451 


D 

3.250 

1.52014 

.64828 

.51191 


1936 






I 

3.210 

1.48775 

.63302 

.50645 


F 

3.177 





M 

3.113 





A 

3.100 





M 

3.066 





J 

3.052 





J 

3.075 





A 

3.101 





S 

3.073 





0 

3.064 





N 

3.034 





D 

2:989 





1937 






J 

3.011 
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TABLES 7 AND 8 

Certain Mathematical Functions and Equations Derived prom the 

Logarithms of the Yields of the Railroad Bonds Used in 
Indexes 

The information in each horizontal line of these tables refers to a 
definite group of bonds, each bond in the group having either actual or 
interpolated quotations on both the dates given in the first two columns. 
The bonds from which the tables are constructed are, year by year, the 
same bonds which were used in constructing the bond index numbers. 
The groups in two horizontal lines may or may not be the same. The 
names of the bonds used in any particular period may be found by refer- 
ring to Table 3. 

The x’s of the table refer in all cases to the logarithms of the yields 
in the earlier date (first column of table) . The y ’s refer to the logarithms 
of the yields in the later date (second column of table). All functions and 
equations are in terms of logarithms; for example, the x’s and y’s of the 
equations are in. all cases logarithms of yields. Thus the first equation in 
the last column of Table 7 might read “The logarithm of the yield in the 
later January equals 1 . 18693 times the logarithm of the yield in the 
earlier January, minus .13852.” 

The origin for all equations is zero. At the origin actual yields in 
both the earlier and the later dates are therefore unity, as log i =o. 

The Least Squares Straight Line Equations of Table 7 need no 
particular description. In the eighth column the earlier January (x) has 
been considered the independent variable, in the ninth column the later 
January (y) has been considered the independent variable. In statistical 
nomenclature, they are the two regression equations. 

In the equations which we have termed Sigma Equations neither 
variable is considered independent. They are equations of theoretical 
linear relationship between x and y, fitted by the method of least squares, 
the assumption having been made that the tendency to deviation from 
theory in the x and y elements of each observation is in proportion to the 
respective x and y standard deviations. For a fuller discussion of the 
significance of these Sigma Equations see Ch. IY. 

Table 7 contains a column entitled ‘Root-Mean-Square-Displace- 
ment’ . These figures give a measure of scatter of the observations about 
the Sigma line (y =£x). This measure of scatter, unlike the coefficient 
of correlation (r), is not necessarily affected by the mere inclusion or 
exclusion of bonds of lower and lower grade — in other words by the mere 
range of the observations. 



TABLE 7 — American Railroad Bond 
Mathematical Functions 


Dates of Identical 
of Bonds 2 

Groups 

Arithmetic Averages 
of Logs of Yields 

Standard Deviations 
of Logs of Yields 

Root-Mean 

Square 

Displace- 

ment 

x (earlier 
date) 

y (later 
date) 

Mi 

My 

.71 

Ty 

'/o-xo-y(l-r) 


Tan. 1858 

.90277 

.93300 

.05577 

.06620 

.0163 




an. 1S59 

.93493 

.86427 

.06473 

.04906 

.0263 


an. 1859 


an. 1860 

.86427 

.87007 

.04906 

.05930 

.0138 


an. 1860 


an. 1861 

.87007 

.86380 

.05930 

.05494 

.0088 


an. 1861 


an. 1862 

.86600 

.85327 

.05407 

.04704 

.0097 


an. 1862 


an. 1863 

.87218 

.735 18 

.04985 

.04106 

.0234 


an. 1863 


an. 1864 

.74552 

.78100 

.04625 

.03567 

.0096 


an. 1864 


an. 1S65 

.77968 

.79309 

.03537 

.03458 

.0150 




an. 1866 

.79232 

.86447 

.03662 

.02559 

.0198 


an. 1866 


an. 1867 

.86932 

.85168 

.02700 

.02867 

.0116 


an. 1867 


an. 1868 

.85230 

.85430 

.02851 

.02901 

.0082 


an. 1868 

Jan. 1869 

.85390 

.86325 

.02916 

, 03361 

.0102 


an. 1869 

Jan. 1870 

.85852 

.87048 

.02922 

.03075 

.0106 


an. 1870 

Jan. 1S71 

.87376 

.85400 

.02716 

.02231 

.0133 

Tan. 1 871 

Jan. 1872 

.85400 

.83576 

.02231 

.02108 

.0145 

tan. 1 872 

Jan. 1873 

.84043 

.84596 

.02454 

.02418 

.0054 

Tan. 1873 

Jan. 1874 

.84652 

.84790 

.02355 

.02641 

.0047 

Tan. 1874 

Jan. 1875 

.84576 

.82033 

.02553 

.03266 

.0089 


an. 1875 

Jan. 1876 

.82057 

.79195 

.03334 

.03418 

.0094 


an. 1876 

Jan. 1877 

.79195 

.77967 

.03418 

.03624 



an. 1877 

Tan. IS 78 

.78145 

.77755 

.03623 

.03212 

. 0098 



Jan. 1879 

.78045 

.75659 

.03216 

.02829 

.0065 


an. 1879 


an. 1880 

.75752 

.73126 

.02458 

.02352 

.0057 


an. 1880 


an. 1881 

. 74288 

.69312 

.03275 

.03307 

.0072 


an. 1881 


an. 1882 

.69692 

.70058 

.03510 

.03929 

.0104 


an. 1882 


an. 1883 

. 70379 

.70121 

.03939 

.03256 

.0076 


an. 1883 


an. 1884 

.70145 

.69652 

.03227 

.03363 

.0060 


an. 1884 


an. 1885 

.69647 

.69019 

.03310 

.03471 

.0088 


an. 1885 


an. 1886 

.69103 

.65241 

.03480 

,03272 

.0063 


an. 1886 


an. 1887 

.65216 

.64489 

.03281 

.03023 

.0076 


an. 1887 


an. 1888 

.64508 

.65249 

.03030 

.03108 

.0085 


an. 1888 


an. 1889 

.65414 

.64003 

.02817 

.03545 

.0073 


an. 1889 


an. 1890 

.63850 

.63639 

.03523 

.02960 

.0089 


an. 1890 


ail. 1891 

.63989 

.65421 

.02969 

.02956 

.0068 


an. 1891 


an. 1892 

.65500 

.65095 

.02958 

.02671 

.0075 


an 1892 


an. 1893 

.65090 

.64644 

.02730 

.02679 

.0057 


an. 1893 


an. 1894 

.64649 

.64789 

.02724 

.02861 

.0075 


an. 1894 


an. 1895 

.64783 

.62450 

.02910 

.02979 

.0072 

Jan. 1895 


an. 1896 

.62650 

.62853 

.03076 

.03356 

.0070 

Jan. 1896 


an. 1897 

.62735 

.61635 

.03323 

.03133 

.0072 


an. 1897 


an. 1898 

.61525 

.59144 

.03139 

.03104 

.0075 


an. 1898 


an. 1899 

.58980 

.57486 

.03353 

.03312 

.0092 


an. 1899 


an. 1900 

.57368 

.58059 

.03341 

.03501 

.0078 


an. 1900 


an. 1901 

.58276 

.57192 

.03561 

.03133 

.0041 


an. 1901 


an. 1902 

.57192 

.57059 

.03133 

.02961 

.0065 


an. 1902 


an. 1903 

.57124 

.58361 

.02948 

.02466 

.0055 


an.. 1903 


an. 1904 

.58338 

.59630 

.02437 

.02191 

. 0055 


an. 1904 


an. 1905 

.59697 

.58067 

.02183 

.01872 

.0048 


an, 1905 


an. 1906 

.58465 

.58775 

.02115 

.01996 

.0060 


an. 1906 


an. 1907 

.58872 

.60551 

.02001 

.01853 

.0041 


an. 1907 


an. 1908 

.60551 

.63105 

.01853 

.02502 

, 0074 


an. 1908 


an. 1909 

.63105 

.60482 

.02502 

.01714 

.0061 


an. 1909 


an. 1910 

.60709 

.61327 

.02068 

.01864 

.0042 


an. 1910 


an. 1911 

.61355 

.61975 

.01889 

.01838 

. 0033 


an. 1911 


an. 1912 

.61975 

.62105 

.01838 

.01824 

.0040 


an. 1912 


an. 1913 

.62170 

.63086 

.01861 

.01893 

. 0037 


an. 1913 


an. 1914 

.63056 

.64793 

.01904 

.01895 

.0056 


an. 1914 


an. 1915 

.64870 

.66251 

.01940 

.02208 

. 0049 


an. 1915 


an. 1916 

.66172 

.65037 

.02296 

.02297 

.0055 


an. 1916 


an. 1917 

.64988 

.63998 

.02328 

.02433 

.0041 


an. 1917 


an. 1918 

.64020 

.71617 

.02484 

.03083 

.0099 


an. 1918 


an. 1919 

.71617 

.70505 

.03083 

.02055 

.0079 


an. 1919 


an. 1920 

. 70505 

.74076 

.02055 

.02802 

.0067 


an. 1920 


an. 1921 

.74076 

.74612 

.02802 

.02811 

.0063 


an. 1921 


an. 1922 

.74612 

.69907 

.02811 

.02668 

.0083 


an. 1922 


Jan. 1923 

.69907 

.68595 

.02668 

.02050 

.0067 


an. 1923 


Tan. 1924 

.68595 

.69417 

.02050 

.01813 

.0055 


an. 1924 


an. 1925 

.69417 

.67888 

.01813 

.01425 

.0044 


an. 1925 


an. 1926 

.68471 

.67258 

.01854 

.01660 

.0033 


an. 1926 


an. 1927 

.67344 

.65511 

.01774 

.01670 

.0039 


an. 1927 


an. 1928 

.65687 

. .63004 

.01749 

.01613 

.0033 


an. 1928 


an. 1929 

.63144 

.66302 

.01638 

.01460 

.0052 


an. 1929 


Jan. 1930 

.66302 

.66328 

.01460 

.01533 

. 0049 


an. 1930 


Jan. 1931 

.65593 

.62939 

.00936 

.01272 

.0041 


an. 1931 


an. 1932 

.64041 

.75290 

.02114 

.05491 

.0132 


an. 1932 


Jan. 1933 

.73806 

. 70841 

.04199 

.058 75 

.0172 


an. 1933 


an. 1934 

.71155 

.68790 

.05698 

.04807 

.0142 


an. 1934 


an. 1935 

.68211 

.60821 

.04557 

.03934 

.0128 

— 

Tan. 1935 

= 

an. 1936 

.60821 

.59093 

.03934 

.04149 

.0106 


Note 1. These are the yields in Table 3. 

Note 2. The variables are the logarithms of bond yields. The first two columns give, of course only 
the dates to which yields relate. 

Note 3. For a description of the nature of these equations see Ch. IV. 



Yields 1 , Januaries 1857-1936 
and Equations 


Equations of Least Squares Straight Lines Fitted to Logarithi 


y =1.101 38x-. 06129 
ym .59365x +.30925 
y = 1.13043x -.10692 
y = .90440X + . 07691 
ym ,83750.x + .12800 
ym .60311x + . 20916 
ym ,72839x + . 23797 
y = .7991 lx + .17004 
ym ,40729x + ,54177 
ym .87710X + . 08920 
y = .93383X + . 05840 
y = 1 . 03003x — .01629 
ym .92035X + . 08035 
ym .58128X + . 34611 
ym .52305x + .3S908 
ym .93582X + . 05947 
y=1.08146x — . 06758 
y = 1 . 15797x— .15903 
y = .94505X + .01647 
yrn . 89541.x + .0705S 
y = .81405X + . 14141 
ym .83941X + . 10147 
ym .90281X+. 04736 
ym . 961 13x-. 02088 
ym 1.0.3073X-.01775 
y m .78936X+. 14567 
y = 1.0082 lx — .01069 
ym .97754X + . 00936 
ym .90693X + . 02570 
y = .86773X+. 07899 
y = .94724X + . 04145 
y =1.19214x — .13980 
ym .77607X + . 14087 
y = .94347X + . 05049 
ym .83892X + . 10146 
ym . 9383 7x + . 03566 
ym .97394X + . 01825 
ym .96167X+. 00150 
y =1.03861x — .02216 
yrn . 8955 7x + . 05452 
ym .93117X + .01854 
ym . 91 150x + . 03726 
ym .99399x + . 01036 
ym .86661X + . 06690 
ym .90267X + . 05433 
ym .80243X + . 12523 
ym .84878X+. 10114 
ym . 80833X + .09S12 
ym .86305X + . 08317 
ym .88302X + . 08566 
y =1 . 18972x — .08933 
ym .62602X + . 20977 
ym .85993X+. 09121 
ym .94246X + . 04150 
ym .94508X + . 03534 
ym .97735X + . 02324 
yrn .91024X + . 07397 
y= 1.0752.5*-. 03500 
ym . 942 66x + . 02659 
y=1.01478x-. 01951 
y=1.08113x + . 02403 
ym .60087X + .27473 
ym 1.25581*-. 14465 
ym .95228X + . 04071 
y = .86211X + . 05583 
y = .70536X+. 19285 
yrn .81234X + . 13695 
ym .72675X + . 17439 
r= .86384X + .08110 
r = .89358x + . 05333 
rm .88682X+ . 04751 
.79267X+, 16250 
rm .93597X + . 04272 
r = 1.16474x - .13460 
T =2.20674x —.66032 
r m 1 ,23178x -.20072 
rm .78109X + . 13212 
rm .78521X + . 07261 
rm ,98144x -.00599 


x= . 781 78y + . 17337 
x =1 .03341y + .04178 
x = . 77373v + . 19107 
x=l .05376y — .04017 
x=1.10666y-. 07828 
x = ,88927y + . 21841 
x=1.22440y-. 21074 
x= ,83582y + . 11680 
x = .83450y + . 07092 
x= ,77811v + . 20662 
x= ,90231y + . 08146 
x= ,77535y + . 18458 
x= ,83126y + . 13493 
x = .86123y + . 13827 
x = . 5863 ly + . 36398 
x m . 9642 7y + . 02470 
x = ,85969y + . 11759 
x = . 70771y + .26520 
x = . 89936y + . 1 0832 
x= .79616y + . 17121 
x = 1 . 03583y — , 02396 
x = 1.08492y-. 04039 
x = , 98636y + . 03624 
x = .94236y + . 08971 
x = ,82278y + . 12050 
x = 1.15484y-. 10599 
x = .92788y + . 05516 
x m . 88932y + . 08267 
x = 1.02621y + . 02152 
x = 1 .02254y — .00727 
x = ,90026y + .05767 
x = ,75296y + . 17222 
x = 1.09958y-. 06126 
x = ,95181y + . 01721 
x =1 ,02889y — .01476 
x= .97443y + . 02099 
x = . 88309y + . 07435 
x= . 91 807y + . 07449 
x m ,87283y + .07790 
x = 1.00755y + . 00635 
x = .95216y + . 05211 
xm .93452y + . 05258 
x = ,90485y + . 04833 
x = 1.11962y — .05757 
x=1.01057y~. 00470 
x=1.14697y-. 09814 
x =1. 0493 7y~. 04236 
x=1.09918y-. 04129 
x= ,96914y+. 01504 
x=1.03009y-. 03501 
x m ,65234y + . 19385 
x = 1 . 33354y — . 1 7550 
x = 1.05856y-. 04209 
xm . 99548y — . 00340 
xm ,96034y + . 02333 
x= .94449y+. 02586 
x m ,91860y + . 03537 
xm ,82974y+. 09899 
x= . 9421 ly +.04900 
x= ,92927y + . 05517 
x= ,70192y + , 13751 
x = 1 , 35223y — . 23722 
x = .67526y+. 20484 
x = ,94667y+. 03443 
x = .95695y + . 07715 
x=1.19403y~. 11997 
x=1.03854y-. 03497 
x= 1.1 7757v -.10526 
x = 1.07730y-. 03986 
x = 1.00832y+. 01288 
x = 1. 043 19y-. 00038 
x=.99679y-. 02945 
xm ,84931y + .09969 
x= .63060y+. 25904 
x = .32714y + . 39410 
x=.62916y + . 29235 
x = 1.09740y -.04335 
x = 1.05333y+. 04146 
x = .8 8247y + . 08672 


. . 75 793x+. 15566 
T.20872X-. 17459 
= . 92642X + .05775 
= .S699.3X + . 09991 
. S2353X + .01691 
,77130x + . 20598 
. 97 779x + . 03073 
. 69S61x + .3 1095 
1.06171X-. 07129 
1.01 732x~. 012 76 
1. 15259x -.12095 
1.05222s— .03287 
.S215SX + . 13616 
= .94451X + . 02915 
. .98514x + . 01802 
:1.12159x-. 10155 

■ 1. 27914s — . 26152 
> 1.02509s -.04921 
: 1.06050s -.0601 9 
= .88651X + . 08479 
= .87960X + . 07011 
= .9567 lx + .00653 
= 1.00991x — . 05712 
s 1 . 1 1926x — . 07945 

■ .S2675X + . 11935 
1.04239X-. 03466 
1 . 04843s — . 04001 

,94009s + .00278 
. .92120X + . 04412 
= 1 . 02576x — . 00921 
= 1. 25828s -.18306 

• .8401 lx + .09998 
= . 99561 x + . 01 713 
= .90297x + . 05950 
= .98132X + . 00770 
= 1 .05018x — .03104 
a. 02347x -.03853 

1.09084X-. 05488 
.94279x + . 02489 
,98892s -.01 699 
= . 98 761x-. 00763 
= 1 .0481 Ox — .02068 
= .87978X + . 05922 
= .9451 lx +.03006 
= .83643X + . 10581 
= . 89936x + . 07163 
= .85755x + .068 74 
. ,94368s + .03603 

* .92586X + . 06044 
=1.35047x-. 18667 
= . 6851 6x + . 17245 
= . 90131 x + . 06609 
» .97301x + . 02276 
= .99202X + . 00625 

1.01725s — .00156 
. 995^4x + . 02025 
1 . 13837x — .07595 
1.00030.x -.01 155 
1.04500x -.03914 
1. 241 07x-. 07836 
= .66660x + .22 765 
= 1.36372.x -.22073 
=1.00296x + . 00317 
= .94916X-. 00912 
.76S60X + . 14864 
.88442X + . 08750 
.78559x4-. 13355 
= .89547x+. 05944 
= . 94139x + . 02114 
= ,92201x+. 02440 
= . 89 175x + . 09993 
=1.04977x -.03274 
= 1 .35906x -.26206 
=2. 59721x -.91038 
-X .39922x -.32430 
= .84366X+. 08759 
= . 86340x + .01928 
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TABL E s— American Railroad Bond Yields 1 , Quarterly, January 1857-January 
1936 . Mathematical Functions and Equations 


Dates of Identical 
Groups of Bonds- 

Arithmetic Averages 
of Logs of Yields 

Standard Deviations 
of Logs of Yields 

Sigma Equations 3 of 
Straight Lines fitted to 
Logarithms of Yields 

y-a+a x 

s (earlier 
date) 

y (later 
date) 

Mr 

My 

( T X 

O-y 

Jpt! 



1857 

.90277 

.90200 

.05577 

.05520 

y = .9897 lx + .00852 



July 


.90200 

.91738 

.05520 

.06091 

y =1. 10343x 07791 



Oct. 


.91738 

.99308 

.06091 

.06918 

y =1 . 13578x — . 04886 




1858 

.99308 

.93300 

.06918 

.06620 

y — .95694x -.01732 



April 


.93493 

.89673 

.06473 

.05627 

y = .86929x + . 08400 



July 


.89673 

.88627 

.05627 

.05868 

y =1.042 90x -.04893 





.88627 

.87047 

.05868 

.05096 

y = . 86841 x + . 10082 



Jan. 

1859 

.87047 

.86427 

.05096 

.04906 

y = .96271.X + . 02626 





.86427 

.86160 

.04906 

.05093 

y = 1.03809s -.03559 



lulv 


.86160 

.87993 

.05093 

.05288 

y =1 ,03835x — .01471 

July 


Oct. 


.87993 

.87080 

.05288 

.05281 

y = . 99859x — .00789 




1860 

.87080 

.87007 

.05281 

.05930 

y = 1. 12296s — . 10780 


April 


.87007 

.85873 

.05930 

.05119 

y== ,86331s + .10759 



July 


.85873 

.83953 

.05119 

.04848 

y = .94705x + .02627 

July 


Oct. 


.83953 

.84147 

.04848 

.05116 

y =1 . 055 1 4x — . 04436 




1861 

.84147 

.86380 

.05116 

.05494 

y = 1.07388s-. 03984 





.86600 

.86107 

.05407 

.05222 

y = . 96565x + . 02482 



July 


.86107 

.86747 

.05222 

.05446 

y= 1.04302s -.0306-1 

July 


Oct. 


.86747 

.87887 

.05446 

.05282 

y *= .96985s + .03755 




1862 

.87887 

.85327 

.05282 

.04704 

y = . 89056x + . 07058 

Jan. 

1862 



.87218 

.85453 

.04985 

.04539 

y = .91055x + .0G036 



July 


.85453 

.82212 

.04539 

.04121 

y= ,90788.x + .04631 

T 1 1 1 v 


Oct. 


.82212 

.77959 

.04121 

.04187 

y=l. 01591.x -.05561 




1863 

.77959 

.73518 

.04187 

.04106 

v = .98059x~. 02928 


1863 



.74552 

.75519 

.04625 

.04320 

y = . 93404s + .05SS4 



July 


.75519 

.76238 

.04320 

.04452 

y= 1.03064.x -.01 595 

July 


Oct. 


. 76238 

.75938 

.04452 

.03697 

y = .83033s + .12635 

Oct. 



1864 

.75938 

.78100 

.03697 

.03567 

y = . 96494x + . 04824 


1864 

April 


.77968 

.74373 

.03537 

.03708 

y= 1.04849s -.073 76 



July 


.74373 

.70395 

.03708 

.05425 

y = 1.46276s -.38395 

July 




. 70395 

.76914 

.05425 

.04277 

y = .78837.X + . 21417 

Oct. 



1865 

.76914 

.79309 

.04277 

.03458 

y = .80869x + . 17109 


1865 



.79232 

.83247 

.03662 

.03398 

y — .92 767x + .09746 

April 


July 


.83247 

.83953 

.03398 

.03564 

y =1 ,04909.x -.03381 

July 


Oct. 


.83953 

.84958 

.03564 

.02894 

y= .81. 197.x + .16791 




1866 

.84958 

.86447 

.02894 

.02559 

y» .88408x + . 11337 


1866 

April 


.86932 

.87216 

.02700 

.03247 

y=1.20266x~. 17334 



July 


.87216 

.85463 

.03247 

.02925 

V = . 90089s + . 06891 

July 




.85463 

.84568 

.02925 

.03235 

y=1.10573x~. 09931 

Oct. 


Jan. 

1867 

.84568 

.85168 

.03235 

.02867 

y = ,88622x + . 10222 


1867 

April 


.85230 

.85725 

.02851 

.03124 

y =1 ,09554.x -.07648 



July . 


.85725 

.85000 

.03124 

.03264 

y=l. 04481s -.04566 

July 


Oct. 


.85000 

.85500 

.03264 

.03235 1 

y = .99104X + . 01262 

Oct. 


Jan. 

1868 

.85500 

.85430 

.03235 

.02901 ! 

y= .89680X + . 08754 

Jan. 

1868 

April 


.85390 

.84940 

.02916 

.03115 

y= 1.06815s -.062 70 

April 


July 


.84940 

.84470 

.03115 

.02836 

v = .91059x + .071 24 



Oct. 


.84470 

.85425 

.02836 

.03241 

y=1.14276x-. 11104 

Oct. 


Jan. 

1869 

.85425 

.86325 

.03241 

.03361 

y=l. 03697s -.02258 

Jan. 

1860 

April 


.85852 

.86395 

.02922 

.02634 

y= .901S2X + .0S998 

April 


July 


.86395 

.86124 

.02634 

.02783 

y= 1,05648s -.05 151 

July 


Oct. 


.86124 

.87052 

.02783 

.02939 

y — 1 ,05607s — .03901 

Oct. 


Jan. 

187C 

.87052 

.87048 

.02939 

.03075 

y=l. 04612.x -.04019 

Jan. 

187< 

April 


.87376 

.85638 

.02716 

.02303 

y= .S4795X + . 11548 

April 


July 


.85638 

.84814 

02303 

.01985 

y = .8616SX + .. 11021 

July 


Oct. 


.84814 

.85462 

01985 

.02287 

y=l. 15226s -.12266 

Oct. 


Jan. 

1871 

.85462 

.85400 

.02287 

.02231 

y= .97580s + .02006 

Jan. 

1871 

April 


.85400 

.84900 

.02231 

.01832 

V= .82090X + . 14795 

April 


July 


.84900 

.84476 

.01S32. 

.01764 

y = .96297x + . 02720 

July 


Oct. 


.84476 

.84871 

.01764 

.02313 

V =1.31 150s -.25919 

Oct. 


Jan. 

1872 

.84871 

.83576 

.02313 

.02108 

V= .91 104x + .06255 

Jan. 

1872 

April 


.84043 

.84283 

.02454 

.02113 

y = .86074X + . 11944 

April 


July 


.84283 

.83448 

.02113 

.02613 

y= 1.23708s -.2081 7 

July 


Oct. 


.83448 

.84670 

.02613 

.02571 

y = .9S374X + . 02579 

Oct. 


Jan. 

1873 

.84670 

.84596 

.02571 

.02418 

V = . 94018.x + . 04966 

Jan. 

1873 

April 


.84652 

.84833 

.02355 

.02529 

v= 1.07367.x -.06055 

April 


July 


.84833 

.84181 

.02529 

.02450 

y = . 96900.x -j-. 01978 

July 


Oct. 


.84181 

. S7305 

.02450 

.03131 

y= 1.2 7805s -.20283 

Oct. 


Jan. 

1874 

.87305 

.84790 

.03131 

.02641 

y = .84350.x + .11148 

Jan. 

1874 

April 


.84576 

.83790 

.02553 

.02839 

y=1.11171x-. 10234 

April 


July 


.83790 

.83829 

.02839 

.03336 

y =1.17514x — . 14636 

July 

L_ 

•Oct. 


.83829 

.83210 

.03336 

.03497 

y =1 .04837s -.04674 
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TABLE 8 — -American Railroad Bond Yields 1 , Quarterly, January 1857- January 
1936. Mathematical Functions and Equations — (Continued) 


Dates of Identical 
Groups of Bonds- 

Arithmetic Averages 
of Logs of Yields 

Standard Deviations 
of Logs of Yields 

Sigma Equations 5 of 
Straight Lines fitted to 
Logarithms of Yields 

x (earlier 
date) 

y (later 
date) 

Mx 

My 

IT, 

<r y 

Oct. 

1 874 

Jan. 

IS 75 

.83210 

.82033 

.03497 

.03266 

v = . Q3394x 4- . 04320 

Jan. 

1875 

April 


.82057 

.81110 

.03334 

.03680 

v =1.1039 lx- 

-.09474 

Apri 


July 


.81110 

.80638 

.03680 

.03456 

y sb .93899x4-. 04477 

July 


Oct. 


.80638 

.80462 

.03456 

.03568 

v = 1.03233x- 

-.02783 

Oct. 


Jan. 

1876 

.80462 

.79195 

.03568 

.03418 

y= .95796x-f. 02116 


1876 

April 


.79195 

. 78643 

.03418 

.03136 

y« .91 768x4-. 05967 

Apri 


July 


.78643 

.78029 

.03136 

.03473 

y =1.10732x- 

-.09054 

July 


Oct. 


. 78029 

.78448 

.03473 

.03034 

y= .S7371x- 

-.10273 

Oct. 


Jan. 

1877 

. 78448 

.77967 

.03034 

.03624 

v= 1.1 9449x- 

-.15738 

Jan. 

1877 

April 


.78145 

.79125 

.03623 

.02916 

y = .80504x4-. 16215 





.79125 

.77745 

.02916 

.03027 

y= 1.03782.x- 

-.04373 

July 


Oct. 


.77745 

.78265 

.03027 

.03076 

y= 1.01 634.x- 

-.00750 

Oct. 



1878 

.78265 

.77755 

.03076 

.03212 

y =1.04401x- 

-.03954 

Jan. 

1878 

April 


. 78045 

.77959 

.03216 

.02931 

. y = . 91 146x4-. 06824 





.77959 

. 77082 

.02931 

.03054 

y= 1.04198x- 

-.04150 



Oct. 


.77082 

.77073 

.03054 

.03101 

y =1. 01550.x- 

-.01204 



Ian. 

18 7i 

.77073 

.75659 

.03101 

.02829 

y= .91 20.3x-f. 05366 


1S7C 



.75752 

.75252 

.02458 

.02220 

V = . 90323x 4- . 06831 



July 


.75252 

.73417 

.02220 

.02475 

y =1 . 1 1466x 

-.10463 

July 


Oct. 


.73417 

.74026 

.02475 

.02403 

y = .97087x4-. 02748 

Oct. 


Jan. 

188C 

. 74026 

.73126 

.02403 

.02352 

y = .97877x- 

-.00672 

Jan. 

188C 

April 


. 74288 

.73728 

.03275 

.03093 

y = . 94442x 

-.03569 





.73728 

.72572 

.03093 

.03597 

y =1. 162 90x- 

-.13166 



Oct. 


.72572 

.71424 

.03597 

.03390 

y = .94256x4-. 03021 

Oct. 


inn. 

1881 

. 71424 

.69312 

.03390 

.03307 

y = . 97558s 

-.00368 

Jan. 

1881 

April 


.69692 

.70427 

.03510 

.03547 

y=1.01055x 




July 


. 70427 

.68565 

.03547 

.03830 

y=1.07967x 

-.07473 

July 


Oct. 


.68565 

.70154 

.03830 

.03676 

y = .95976x4-- 04348 

Oct. 


Jan. 

1882 

.70154 

.70058 

.03676 

.03929 

y =1 .06885x- 

-.04926 


1882 



.70379 

.70364 

.03939 

.03828 

y= .97177x- 

-.01972 



July 


.70364 

.69939 

.03828 

.03796 

y = .99170xi 

-.00159 

July 


Oct. 


.69939 

.70296 

.03796 

.03672 

y= ,96737x~ 

-.02639 

Oct. 



1883 

. 70296 

. 70121 

.03672 

.03256 

y = .88682x1 

-.07781 


1883 

April 


.70145 

.70397 

.03227 

.03116 

y = .96575X1 

-.02654 



July 


.70397 

.70274 

.03116 

.03046 

y = .97761.x- 

-.01453 

July 


Oct. 


.70274 

.70532 

.03046 

.02971 

y = .97531x- 

-.01993 

Oct. 



1884 

.70532 

.69652 

.02971 

.03363 

y =1.13203x- 

-.10192 


1884 

April 


.69647 

.68606 

.03310 

.02788 

y = .8422Sx 4-. 09946 



Tulv 


.68606 

.70513 

.02788 

.03290 

y = l,17986x- 

-.10432 

July 


Oct. 


.70513 

.69863 

.03290 

.03161 

y = .96080x4-. 02 114 

Oct. 


Jan. 

1885 

.69863 

.69019 

.03161 

.03471 

y = 1.09809.x- 

-.07697 

Jan. 

1885 

April 


.69103 

.68191 

.03480 

.03649 

y =1 .04846x- 

-.04261 

April 


July 


.68191 

.67153 

.03649 

.03743 

y= 1.025 78.x- 

-.02796 

July 


Oct. 


.67153 

.66497 

.03743 

.03598 

y = ,96114.x 4-. 01954 

Oct. 


Jan. . 

1886 

.66497 

.65241 

.03598 

.03272 

y = .90944x4-. 04766 

Jan. 

1886 

April 


.652 16 

.64414 

.03281 

.03085 

y = .9401 7.x 4-. 03100 

April 


July 


.64414 

.63684 

.03085 

.03118 

y =1 .01069x- 

-.01419 

July 


Oct. 


.63684 

.64476 

.03118 

.03014 

y = ,96649.x -f. 02926 

Oct. 


Jan, 

188/ 

.64476 

.64489 

.03014 

.03023 

y=1.00307x- 

-.00185 

Jan. 

1887 

April 


.64508 

.64870 

.03030 

.02950 

y= .97349x4-. 02072 

April 


July 


.64870 

.64984 

.02950 

.03156 

y = 1.06987 x- 

-.04418 

July 


Oct. 


.64984 

.66495 

.03156 

.03038 

y= ,96282.x 4-. 03927 

Oct. 



1888 

.66495 

.65249 

.03038 

.03108 

y=1.02291x- 

-.02769 

Jan. 

1888 

April 


.65414 

.65392 

.02817 

.02865 

y =1.01 682x- 

-.01122 

April 


July 


.65392 

.64424 

.02865 

.03227 

y = 1 . 12645x 

-.09237 

July 


Oct. 


.64424 

.64800 

.03227 

.03542 

y=l. 09757.x- 

-.05910 

Oct. 


Jan. 

1889 

.64800 

.64003 

.03542 

.03545 

y =1.00089x- 

-.00855 

Jan. 

1889 

April 


.63850 

.63355 

.03523 

.03610 

y=1.02469x- 

-.02071 

April 


July 


.63355 

.62642 

.03610 

.03205 

y = .88767x4-. 06404 

July 


Oct. 


.62642 

.63295 

.03205 

.03046 

y = .95043.x 4-. 03758 

Oct. 


Jan . 

189° 

.63295 

.63639 

.03046 

.02960 

y = .97179x4-- 02130 

Jan. 

1890 

April 


.63989 

.64211 

.02969 

.03005 

y=1.01193x- 

-.00541 

April 


July 


.64211 

.64503 

.03005 

.02916 

y — .97049.x- 

-.02187 

July 


Oct. 


.64503 

.65379 

.02916 

.02955 

y =1 ,Q1342x- 

-.00010 

Oct. 


Jan. 

1891 

.65379 

.65421 

.02955 

.02956 

y= 1.00036.x- 

-.00018 

Jan. 

1891 

April 


.65500 

.66136 

.02958 

.02955 

. y= .99872X- 

-.00720 

April 


July 


.66136 

.66979 

.02955 

.02947 

v = .99731X- 

-.01021 

July 


Oct. 


.66979 

.66326 

,02947 

.02670 

y = . 90613x- 

-.05634 

Oct. 


Jan . 

1892 

.66326 

.65095 

.02670 

.02671 

y = 1 , 00048x - 

-.01263 

Jan. 

1892 

April 


.65090 

.64674 

.02730 

.02626 

y = .961 Six 4-. 02070 
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TABLE 8— American Railroad Bond Yields 1 , Quarterly, January 185 7- January 
1936. Mathematical Functions and Equations— (Continued) 


Dates of 
Groups 

Identical 
of Bonds 2 

Arithmetic Averages 
of Logs of Yields 

Standard Deviations 
of Logs of Yields 

Sigma Equations 3 of 
Straight Lines fitted to 
Logarithms of Yields 
y-a+&* 

x (earlier 
date) 

y (later 
date) 

Mi 

My 

<1, 

<Ty 


1892 

Tulv 

1892 

.64674 

.64136 

.02626 

.02645 

y =1.00733x — . 01012 


Oct. 


.64136 

.64626 

.02645 

.02712 


Oct. 


.Jan. 

1893 

.64626 

.64644 

.02712 

.02679 

y= .98797s + .00795 


1893 

April 


.64649 

.64714 

.02724 

.02786 

y =1.02275x — . 01406 


lutv 


.64714 

.67338 

.02786 

.03382 

y =1 .21399x — .11224 

July 


Oct. 


.67338 

.66465 

.03382 

.02908 

y = ,85988x + . 08562 

Oct. 



1894 

.66465 

.64789 

.02908 

.02861 

y= .98365x-. 00589 


1894 

April 


.64783 

.63381 

.02910 

.02836 

y = -97433X + .00261 

April 

July 


.63381 

.63658 

.02836 

.02995 

y=1.05600x-. 03272 

July 


Oct. 


.63658 

.62708 

.02995 

.02917 

y = .97408X + . 00700 

Oct. 



1895 

.62708 

.62450 

.02917 

.02979 

y =1.02120x~. 01587 

Jan. 

1895 

April 


.62650 

.63297 

.03076 

.03107 

y = 1.00990x + .0002 7 

April 

July 


.63297 

.61755 

.03107 

.02936 

y = .94500x + . 01939 

July 


Oct. 


.61755 

.61429 

.02936 

.02944 

y = 1 . 00266x — . 00490 

Oct. 


fan. 

1896 

.61429 

.62853 

.02944 

.03356 

y=l. 13999s-. 07175 

Jan . 

1896 

April 


.62735 

.62300 

.03323 

.03043 

y = .91573X + . 04852 

April 


July 


.62300 

.62916 

.03043 

.03362 

y=1.10503x-. 05927 

luly 


Oct. 


.62916 

.63735 

.03362 

.03396 

y=1.01006x + . 00186 

Oct. 




.63735 

.61635 

.03396 

.03133 

y = .92242X + . 02845 

Jan. 

1897 

April 


.61525 

.60744 

.03139 

.03267 

y = 1 . 04061x — . 03280 

April 


July 


.60744 

.59797 

.03267 

.03304 

y=l. 01157s-. 01650 

Tulv 


Oct. 



.60156 

.03304 

.03335 

y =1.00922x~. 00192 

Oct. 


Jan. 

1898 

. 60156 

.59144 

.03335 

.03104 

y = .93088X + .03146 

Jan. 

1898 

April 


.58980 

.61006 

.03353 

.03526 

v = 1.05161x-. 01018 

April 

July 


.61006 

.59383 

.03526 

.03460 

v — .98113X-. 00472 

luly 


Oct. 


. 59383 

.58920 

.03460 

.03140 

y= .90766X + . 05020 

Oct. 


Jan. 

1899 

.58920 

.57486 

.03140 

.03312 

v=1.05459x-. 04650 


1899 

April 


.57368 

.56988 

.03341 

.03402 

y = 1.01828x-. 01429 

April 


July 


.56988 

.56724 

.03402 

.03303 

y = .97091x + . 01394 

Tulv 


Oct. 


.56724 

.57779 

.03303 

.03363 

y =1.01838x + . 00012 

Oct. 


Jan. 

1900 

.57779 

.58059 

.03363 

.03501 

y=1.04099x-. 02088 

Jan. 

1900 

April 


.58276 

.57527 

.03561 

.03431 

y= .96356X + . 01375 

April 


July 


.57527 

.57992 

.03431 

.03493 

y =1.01 790x~. 00565 

Tulv 


Oct. 


.57992 

.58008 

.03493 

.03285 

y = .94050X + . 03467 

Oct. 



1901 

.58008 

.57192 

.03285 

.03133 

y= .95375x + . 01867 

Jan. 

1901 

April 


.57192 

.57005 

.03133 

.03101 

y = .98972X + . 00401 

April 


July 


.57005 

.57370 

.03101 

.03009 

y = .97044X + . 02050 

July 


Oct. 


.57370 

.57541 

.03009 

.03046 

y=1.01221x-. 00529 

Oct. 


Jan. 

1902 

.57541 

.57059 

.03046 

.02961 

y = .97214X + . 01121 

Jan. 

1902 

April 


.57124 

.56905 

.02948 

.02891 

y = .98063x + . 00887 

April 


July 


.56905 

.57416 

.02891 

.02580 

y = .89253x + . 06627 

July 


Oct. 


.57416 

.58126 

.02580 

.02565 

v = .99410x + . 01049 

Oct. 



1903 

.58126 

.58361 

.02565 

.02466 

y = . 961 33x + . 02483 

Jan. 

1903 

April 


.58338 

.59362 

.02437 

. 02200 

y = . 902 97x + . 06685 

April 


July 


. 59362 

.60014 

.02200 

.02142 

y = .97351X + . 02224 

July 


Oct. 


.60014 

.60043 

.02142 

.02255 

v = 1 . 052S8x — . 03145 

Oct. 


Jan. 

1904 

.60043 

.59630 

.02255 

.02191 

v= .97172X + . 01285 

Jan. 

1904 

April 


. 59697 

.59672 

.02183 

.01958 

y = .89659X + . 06148 

April 


July 


.59672 

.58828 

.01958 

.01854 

y = .94706x + . 02315 

July 


Oct. 


.58828 

.58642 

.01854 

.01840 

y = .99244X + , 00259 

Oct. 


Jan. 

1905 

.58642 

.58067 

.01840 

.01872 

y = 1. 01 762x — .01608 

Jan. 

1905 

April 


.58465 

.58570 

.02115 

.02066 

y = .97646X + . 01481 

April 


July 


.58570 

.58440 

.02066 

.02066 

y=1.00015x~. 00139 

July 


Oct. 


.58440 

.58495 

.02066 

.01978 

y = .95728X + . 02552 

Oct. 


Jan. 

1906 

.58495 

.58775 

.01978 

.01996 

v=1.00940x— .00270 

Jan. 

1906 

April 


.58872 

.59692 

.02001 

.01989 

y = . 99386x + .01 181 

April 


July 


. 59692 

.59900 

.01989 

.01923 

v = .96669s + .02 196 

July 


Oct. 


. 59900 

.60336 

.01923 

.01762 

y= .9162Sx + . 05451 

Oct. 


Jan. 

1907 

.60336 

.60551 

.01762 

.01853 

y =1.05173* — .02906 


1907 

April 


.60551 

.61526 

.01853 

.01939 

v = 1 . 04655x — . 01 844 

April 


July 


.61526 

.62262 

.01939 

.02246 

y= 1.15810s -.08991 

July 


Oct. 


.62262 

.64121 

.02246 

.02530 

y =1.12637x~. 06009 

Oct. 


Jan. 

1908 

.64121 

.63105 

.02530 

.02502 

v = .98923X-. 00325 

Jan. 

1908 

April 


.63105 

.62967 

.02502 

.02595 

y=1.03716x-.024S3 

April 


July 


.62967 

.62246 

.02595 

.02369 

y = .91277x + . 04772 

July 


Oct. 


.62246 

.61326 

.02369 

.01958 

y= .82654X+. 09877 

Oct. 


Jan. 

1909 

.61326 

.60482 

.01958 

.01714 

y= ,87563x + .06783 

Jan. 

1909 

April 


.60709 

.60577 

.02068 

.02032 

y = . 98236s + . 00939 

April 


July 


.60577 

.60648 

.02032 

.01908 

y = .93909x + . 03761 

July 


Oct. 


.60648 

.61132 

.01908 

.01909 

v= 1.00064s + .00445 

Oct. 

— - x 

Jan. 

1910 

.61132 

.61327 

.01909 

.01864 

y = .97637X+. 01640 
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TABLE 8 — American Railroad Bond Yields 1 , Quarterly, January 1857-January 
1936. Mathematical Functions and Equations — (Continued) 


Dates of 
Groups 

Identical 
df Bonds" 

Arithmetic Averages 
of Logs of Yields 

Standard Deviations 
of Logs of Yields 

Sigma Equations 3 of 

Straight Lines fitted to 
logarithms of Yields 
. oy 

y=a+ —x 

x (earlier 
date) 

y (later 
date) 

Mi 

My 

<Tx 

try 


1910 

April 

1910 

.61355 

.62066 

.01889 

.01955 

y = 1.03463x-. 01414 

April 


lulv 


. 62066 

.62636 

.01955 

.02147 

y = 1.09830x-. 05531 

July 


Oct. 


.62636 

.61798 

.02147 

.01908 

y = .88867x + .06135 

Oct. 


Jan. 

1911 

.61798 

.61975 

.01908 

.01838 

y= ,96354x + . 02430 


1911 

April 


.61975 

.62093 

.01838 

.01790 

y = .97365x + .01751 



lulv 


. 62093 

.62111 

.01790 

.01713 

y= .95700x +.02688 

July 


Oct. 


.62111 

.62327 

.01713 

.01877 

y=1.09544x-. 05712 

Oct. 


Jan. 

1912 

.62327 

.62105 

.01877 

.01824 

y = .97189x + . 01530 


1912 

April 


.62170 

.62350 

.01861 

.01839 

y = .98857x + . 00891 


July 


.62350 

.62652 

.01839 

.01893 

y=1.02894x~. 01502 i 

July 


Oct. 


.62652 

. 63091 

.01893 

.01877 

y= ,99155x + . 00968 

Oct. 


Jan. 

19.13 

. 63091 

. 63086 

.01877 

.01893 

y=1.00860x~. 00548 


1913 

April 


. 63056 

.64419 

.01904 

.01888 

y= .99181x + . 01879 



lulv 


.64419 

. 65360 

.01888 

.02094 

y»1.10875x-. 06065 

July 


Oct. 


.65360 

.64912 

.02094 

.02015 

y = .96231X + . 02015 

Oct. 


Jan. 

1914 

.64912 

.64793 

.02015 

.01895 

y = .94067x +.03732 


1914 

April 


.64870 

.64414 

.01940 

.01968 

y=1.01448x — .01395 


U 

lulv 


.64414 

.64767 

.01968 

.01965 

y = . 9982 7x + . 00464 ; 

July 

“ 

Jan. 

1915 

.64767 

.66251 

.01965 

.02208 



1915 

April 

“ 

.66172 

.66026 

.02296 

.02336 

y=1.01717x-. 01282 lij! 

April 


July 


.66026 

.67133 

.02336 

.02388 

y *» 1 . 02241x — . 00373 

July 


Occ. 


.67133 

.66658 

.02388 

.02424 

y=1.01504x-. 01485 



Jan. 

1916 

.66658 

.65037 

.02424 

.02297 

y= .94761x + . 01871 


1916 

April 


.64988 

.65200 

.02328 

.02307 

y = .99116x + . 00786 





.65200 

.65498 

.02307 

.02500 

y=1.0S362x-. 05154 *! 

July 


Oct. 


.65498 

.65007 

.02500 

.02387 

y= .95467X + . 02478 

Oct. 



1917 

. 65007 

.63998 

.02387 

.02433 

y =1 . 0191 7x —.02255 


1917 



. 64020 

.66193 

.02484 

.02706 

y = 1 . 08932x — . 03545 



Tiilv 


.66193 

.68315 

.02706 

.02666 

y — .98530x + . 03095 

July 




.68315 

.69954 

.02666 

.02708 

y =1. 01 595x + . 00549 




1918 

.69954 

.71617 

.02708 

.03083 

y=1.13814x~. 08000 


1918 



.71617 

.72312 

.03083 

.02737 

y = .88793X + . 08721 



July 


.72312 

.72702 

.02737 

.02893 

y=1.05705x-. 03735 if; 

July 


Oct. 


.72702 

.72139 

.02893 

.02565 

y = .88649X + .07689 + 



Jan. 

1919 

.72139 

.70505 

.02565 

.02055 

y — . 801 16x+. 12710 


1919 



. 70505 

.71861 

.02055 

.02323 

y=l. 13041x -.07839 



July 


.71861 

.71983 

.02323 

.02220 

y= .95581X + . 03298 

July 


Oct. 


.71983 

.72624 

.02220 

.02572 

y=1.15849x-. 10768 

Oct. 


Jan. 

1920 

. 72624 

. 74076 

.02572 

.02802 

y = i.08949x-. 05047 

Jan. 

1920 

April 


.74076 

.77127 

.02802 

.03304 

y = l. 17909.x-. 10215 

April 


July 


.77127 

.78295 

.03304 

.03450 

y = 1 . 0441 3x — . 02236 

July 


Oct. 


. 78295 

.74068 

.03450 

.02611 

y= .75680X+. 14814 

Oct. 


Jan. 

1921 

.74068 

.74612 

.02611 

.02811 

y =1. 0764 6x-. 05119 

Jan. 

1921 

April 


. 74612 

.75554 

.02811 

.02718 

y = .96700X+. 03404 

April 


July 


.75554 

.75561 

.02718 

.02725 

y = 1.00256x~. 00186 

July 


Oct. 


.75561 

. 73978 

.02725 

.02299 

y= ,84380s + .10220 

Oct. 


Jan. 

1922 

.73978 

.69907 

.02299 

.02668 

y = 1.16027x-. 15927 |1| 


1922; 

April 


.69907 

.68695 

.02668 

.02197 

y = .82374X+. 11110 si 



July 


.68695 

.67500 

.02197 

.02380 

y = 1.08308x-. 06902 

July 


Oct. 


.67500 

.68007 

.02380 

.01998 

y = .83938X + . 11349 ! 

Oct. 


Jan. 

1923 

.68007 

.68595 

.01998 

.02050 

y =1 . 02 633x~. 01203 


1923 

April 


.68595 

.70285 

.02050 

.02070 

y =1 ,00973x+. 01023 if 

April 


July 


.70285 

.69754 

.02070 

.02163 

y = 1.04467x-. 03671 ' f 

July 


Oct. 


.69754 

.70020 

.02163 

.02003 

y= .92605X+. 05424 f] 

Oct. 


Jan. 

.1924 

. 70020 

.69417 

.02003 

.01813 

y = . 90539x + . 06022 |1 

Jan. 

1924 



.69417 

.69251 

.01813 

.01703 

y = .93896X+. 04071 f! 

April 


July 


.69251 

.67561 

,01703 

.01665 

y= .97812X-. 00175 If 

July 


Oct. 


.67561 

.67629 

.01665 

.01597 

y = .95864X+. 02862 It 

Oct. 


Jan. 

1925 

.67629 

.67888 

.01597 

.01425 

y= .89228X+. 07544 If 

Jan. 

1925 

April 


.68471 

.67962 

.01854 

.02152 

y= 1.16085.x -.11523 1 

April 


July 


.67962 

.67911 

.02152 

.01891 

y = .87884X+. 08183 II 

July 


Oct. 


.67911 

.68182 

.01891 

.01628 

y = .86093x+. 09715 f 

Oct. 


Jan. 

1926 

.68182 

.67258 

.01628 

.01660 

y=1.01952x~. 02255 i 

Jan. 

1926 

April 


.67344 

.66482 

.01774 

.01773 

y = .999S6X-. 00832 5 

April 


July 


.66482 

.66369 

.01773 

.01585 

y = .S9394X+.06938 I 

July 


Oct. 


.66369 

.66380 

.01585 

.01552 

y = .97924X+. 01389 | 

Oct. 


Jan. 

1927 

.66380 

.65511 

.01552 

.01670 

y=1.07589x-. 05907 , ! 

Jan. 

1927 

April 


.65687 

.64700 

.01749 

.01963 

y=1.12249x-. 09033 1 

April 


July 

“ 

.64700 

.64984 

.01963 

.02009 

y=1.02336x~. 01227 | 

July 

“ 

Oct. 

“ 

.64984 

.63718 

.02009 

.01829 

y= .91052X+. 04549 | 


! 
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TABLE 8— American Railroad Bond Yields 1 . Quarterly, January 1857-January 
1936. Mathematical Functions and Equations — (Concluded) 


Dates of Identical 
Groups of Bonds 1 

Arithmetic Averages 
of Logs of Yields 

Standard Deviations 
of Logs of Yields 

Sigma Equations 3 of 
Straight Lines Fitted to 
Logarithms of Yields 

y = a + & x 

x (earlier 
date) 

y (later 
date) 

Mi 

My 


°y 



Jan. 


.63718 

.63004 

.01829 

.01613 

y = ,88153x + . 06835 





.63144 

.63600 

.01638 

.01431 

y = .87383x-f-.08423 

Apr 




.63600 

.65672 

.01431 

.01589 

y = 1.11024x -.04939 





.65672 

.65630 

.01589 

.01463 

y = .92069x + . 05166 





.65630 

.66302 

.01463 

.01460 

v = .99S36X + . 00780 





.66302 

.67051 

.01460 

.01535 

y = 1.05123X -.02648 



Tulv 


.67051 

.67905 

.01535 

.01553 

y = 1.01134X + . 00094 





.67905 

.67623 

.01553 

.01381 

y = .88972X + . 07207 



Tan. 

1930 

.67623 

.66328 

.01381 

.01533 

y = 1.10980X -.03720 





.65593 

.65143 

.00936 

.00860 

y = .91858X + . 04891 



Tulv 


.65143 

.64218 

.00S60 

.01017 

y = 1.18275X -.12830 



Oct. 


.64218 

.63018 

.01017 

.01200 

y = 1.18034X -.12781 



fan. 

1931 

.63018 

.62939 

.01200 

,01272 

y = 1.05979X -.03847 


1931 



.64041 

.64459 

.02114 

.02389 

y = 1.12983s -.07896 

A pT 


Tuly 


.64459 

.64390 

.02389 

.02893 

y = 1.21132X -.13690 

July 


Oct. 


.64390 

.71349 

.02893 

.05307 

y = 1.83413X -.46751 




1932 

.71349 

.75290 

.05307 

.05491 

y = 1. 03468s-)-. 01 467 


1932 



.73806 

.75750 

.04199 

.04876 

y = 1.16126X -.09958 



July 


.75750 

.76869 

.04876 

.05858 

y = 1.20142X -.14139 

July 




.76869 

.71272 

.05858 

.04266 

V — .72832X + . 15287 

Oct. 


Jan. 

1933 

.71272 

.70841 

.04266 

.05875 

V = 1.3770 3x -.27303 


1933 

Apr. 


.71155 

.75835 

.05698 

.06489 

y = 1.13882X -.05198 



July 


.75835 

.68545 

.06489 

.04367 

y = .67298X + . 17510 

July 


Oct. 


.68545 

.70303 

.04367 

.05580 

y = 1.27780X -.17284 

Oct. 


Jan. 

1934 

.70303 

.68790 

.05580 

.04807 

y = .86149X + . 08225 


1934 

Apr. 


.68211 

.63918 

.04557 

.03338 

y= .73254s + .13951 

Apr. 


July 


.63918 

.62579 

.03338 

.03535 

y = 1.05907X -.05115 

July 


Oct. 


.62579 

.63636 

.03535 

.03914 

y = 1.10718x -.05650 

Oct. 


Jan. 

1935 

.63636 

.60821 

.03914 

,03934 

y = 1.00517s -.03144 


1935 

Apr. 


.60821 

.61239 

.03934 

.05105 

y at 1.29756s -.17680 



July 


.61239 

.59964 

.05105 

.04401 

y = .86215X + . 07167 

July 


Oct. 


.59964 

.61125 

.04401 

.04483 

y = 1.01853S + . 00050 

Oct. 



Jan. 

1936 

.61125 

.59093 

.04483 

.04149 

y = .92555S + . 02519 


Note 1. These are the yields in Table 3. 

Note 2. The variables are the logarithms of bond yields. The first two columns give, of course, only 
the dates to which the yields relate. 

Note 3. For a description of the nature of these equations see Ch. IV. 


of 'Sigma Lines’ Fitted to the Logarithms of the Yields of American Railroad Bonds 
January 1879-January 1936 
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Dec. and 
Jan. 

.99310 

.97622 

1.00656 

.99555 

1.11393 

1.12792 

.93986 

1.03458 

.92735 

1.04235 

.94700 

.93539 

1.07123 

.99721 

1.10286 

.98949 

1.00075 

1.02323 

.96363 

1.01169 

.95635 

.98572 

.98550 

.94916 

.97111 

1.03324 

.98821 

gP 

& 

.95869 

1.00773 

1.01504 

.92289 

1.05297 

.96010 

1.00392 

.99733 

1.07705 

.96982 

.97946 

1.00848 

.95558 

1.01990 

.95374 

1.00767 

1.14876 

.97413 

1.00230 

1.01030 

1.09221 

.98672 

1 . 00085 
1.03669 
.97858 
1.01289 
1.02802 

Oct. and 
Nov. 

1.02803 

.99168 

1.04615 

.96521 

.96513 

1.01402 

.96385 

.97214 

1.02415 

.99011 

1.04770 

1.06047 

.97737 

.97140 

.93517 

1.02418 

.99162 

.92542 

.96379 

1.03178 

.99661 

.98060 

.98560 

.97697 

1.02252 

.97234 

.99360 

§ 

<-A 

io 

1 . 03266 
.99632 

1.01367 

1.01825 

1.03810 

1.02637 

.96521 

.99834 

1.01379 

1.03183 

1.02436 

.97640 

.92883 

.99327 

.92183 

.97557 

.97922 

1.00056 

.97240 

.99637 

1.00238 

.96297 

.97403 

1.02072 

1.06183 

.96160 

.97980 

Aug. and 
Sept. 

.95906 

.96961 

.94579 

.95807 

.95965 

1.01434 

.99613 

.94906 

.96468 

1.06935 

.96970 

1.01387 

.99757 

1.02404 

.87296 

.99218 

.98547 

.93011 

1.06607 

.98307 

1.01609 

.99085 

1.01953 

.99464 

1.07639 

1.00556 

.98493 

July and 
Aug. 

.98030 

.97570 

1.00109 
.99162 
.97902 ' 
.92288 
.99964 

1.02006 

.98450 

.99474 

.95681 

1.02372 

.97794 

1.00791 

1.06854 

1.00633 

1.03903 

1.08534 

.97354 

.92666 

.99987 

.98568 

1.01929 

.97917 

.92121 

1.02637 

.99197 

June and 
July 

1.02828 

1.07728 

1.04016 

1.04101 

.98281 

1.02317 

.99069 

1.05055 

1.08810 

1.03211 

.94507 

.98907 

.99065 

1.00593 

1.10939 

1.02934 

.95977 

1.00648 

.99165 

1.08250 

1.00127 

.97934 

.98836 

.97097 

.89846 

.99243 

.98419 

May and 
June 

1.04019 

1.08514 

.97966 

.96257 

.99518 

1.09796 

.99280 

.95459 

.99305 

1.07099 

.95575 

.96691 

.99457 

1.02537 

1.03585 

.99377 

.97125 

1.04175 

1.01918 

.99692 

.98642 

1.00763 

.97947 

.95260 

1.04394 

1.00276 

1.01589 

April and 
May 

1.04212 

.99478 

1.05954 

.98968 

.99951 

1.05025 

1.04293 

1.00782 

.99012 

1.01905 

.98275 

1.01481 

1.01222 

.97662 

1.05642 

1.03233 

1.01375 

.99462 

1.00089 

.9091S 

.98303 

1.03150 

1.00245 

.96495 

1.03793 

.95166 

1.00032 

Mar. and 
April 

.99975 

.97032 

1.04775 

.96840 

.94834 

.97884 

1.00S72 

.98334 

.96017 

1.00334 

.92820 

.98044 

.96759 

.99080 

1.00826 

1.04801 

1.00067 

.97683 

1.01788 

1.02215 

1.00747 

.97582 

.99382 

.98787 

.94437 

.96511 

1.00713 

Feb. and 
March 

1.02401 

.99993 

1.03475 

.96833 

.96423 

.95109 

1.01748 

.97969 

.99957 

.99447 

1.08439 

1.00483 

1.05739 

.98752 

1.04732 

.95905 

1.00658 

.96203 

.99921 

1.03473 

1.01654 

1.00406 

.98527 

.97575 

.98577 

.93085 

1.00500 


.88227 

.97338 

.93210 

1.03630 

1.05614 

.90470 

1.02153 

.97592 

1.01431 

1.01907 

1.01804 

1.02716 

.97616 

.98301 

.96854 

.96940 

1.00263 

.97445 

1.02313 

.99428 

.99429 

.98345 

1.01076 

1.01733 

.96996 

.99802 

.94677 

. 

Year 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 
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TABLE 10 

Short Time Interest Rates, Bond Yields and Stock Prices 

Col. 1 Call Money Rates at the New York Stock Exchange. 

Col. 2 90-day Time Money Rates in New York City. 

Col. 3 Commercial Paper Rates in New York City. (January 1857 to 
December 1923 ‘choice 60-90 day two name paper’; Jan- 
uary 1924 to January 1936 ‘4 to 6 month prime double 
and single name paper’). 

Col. 4 Unadjusted Index Number of the Yields of American Railroad 
Bonds. 

Col. 5 Adjusted Index Number of the Yields of American Railroad 
Bonds. 1 

Col. 6 Index Number of the Prices of American Railroad Stocks 
weighted by the number of shares outstanding at the beginning 
of each year. 


J The long time economic ‘drift’ has been eliminated from this index number. The month to month 
movements are almost identical with the month to month movements of the unadjusted index given in 
Column 4, whereas the long time movements are the long time movements of the *4.50 Sigma’ index given 
in Table 6. 
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TABLE 10 


Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Co ml. 
Paper 

4 ! 

Unadj. 
Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1857 

J 

8.00 


8.81 

9.644 

6.621 

21.22 

p 

8.75 


S .81 

9.577 

6.577 

20.83 

M 

9.25 


9.25 

9.592 

6.592 

20.82 

A 

7.88 


9.00 

9.627 

6.619 

20.41 

M 

7.38 


8.19 

9.731 

6.696 

20.10 

J 

6.60 


7.90 

9.949 

6.849 

18.87 

J 



8.50 

9.991 

6.882 

18.61 

A 

9.50 


10.00 

10.086 

6.952 

17.70 

S 

15.00 


18.00 

11.128 

7.674 

15.14 

0 

18 . 00 


24.00 

11.926 

S.230 

12.83 

N 

8.00 


11.50 

11.105 

7.668 

14.65 

D 

7.00 


8.00 

10.661 

7.367 

15.27 

1858 






15.69 

J 

6.50 


7.50 

10.376 

7.175 

F 

4.88 


5.75 

9.857 

6.820 

17.16 

M 

4.44 


5.50 

9.525 

6.595 

17.45 

A 

4.20 


5.19 

9. 478 

6.566 

16.56 

M 

3 . 50 


3.64 

9.377 

6.500 

16. S2 

J 

3.60 


4.31 

9.323 

6.467 

16 . 10 

J 

3.50 


3.71 

9.260 

6.425 

16.17 

A 

3.50 


4.05 

9.255 

6.427 

15.98 

•s 

4.12 


4.44 

9.149 

6 . 356 

15.78 

0 

3.55 


4.40 

8.907 

6.192 

16.25 

N 

4.05 


4.69 

8.802 

6.122 

16.16 

D 

4.00 


4.62 

8.774 

6.107 

15.88 

1859 

J 

4.31 


4.62 

S.776 

6.111 

15.93 

F 

5.00 


5.50 

8.758 

6.101 

15.73 

M ■ 

4.54 


5.17 

8.757 

6.105 

15.66 

A 

4.50 


5.28 

8.726 

6.086 

15.28 

M 

5.88 


6.47 

S.SS7 

6.202 

14.80 

J 

5.96 


6.89 

9.120 

6. 368 

14.91 

J 

5.59 


6.62 

9.110 

6.364 

14.98 

A 

6.38 


7.04 

9.047 

6.323 

15.10 

S 

5.96 


6.54 

8.868 

6.199 

15.70 

0 

6.03 


6.75 

8.922 

6.240 

15.40 

N 

5.25 


6.19 

8.969 

6.275 

15.57 

D 

5.81 


6.75 

8.935 

6.255 

15.43 

1860 







J 

6.69 


8.00 

8.920 

6.247 

15.11 

F 

5.88 


7.10 

8.855 

6.206 

15.21 

M 

5.50 


5.90 

8.779 

6.156 

15.85 

A 

5.25 


5.60 

8.671 

6.084 

16.68 

M 

5.31 


5.80 

8.507 

5.973 

16.97 

J 

4.75 


5.50 

8.357 

5.872 

17.20 

J 

5.25 


5.40 

8.288 

5.828 

17.73 

A 

5.63 


6.10 

8.258 

5.812 

18.81 

S 

6.50 


7.00 

8.274 

5.828 

19.28 

0 

6.75 


6.80 

8.333 

5.875 

18.62 

N 

7.13 


11.10 

8.731 

6.163 

16.57 

D 

7.25 


12.90 

9.115 

6.440 

15.49 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1861 







J 

5.75 


8.00 

S.7S1 

6.210 

17.09 

F 

5.50 


7.30 

8.687 

6.153 

17.02 

M 

5.75 


6.10 

8.604 

6.101 

17.41 

A 

5.13 


6.20 

8.676 

6.160 

16.09 

M 

6.25 


8.10 

9.130 

6.492 

14.86 

J 

5.50 


6.50 

9.055 

6.449 

15.01 

J 

5.50 


5.50 

8.812 

6.285 

15.63 

A 

4.50 


6.50 

8.833 

6.310 

15.30 

S 

5.75 


6.30 

8.963 

6.415 

15.27 

0 

6.50 


6.80 

9.042 

6.482 

15.86 

N 

6.50 


6.30 

8.971 

6.442 

16.06 

D 

6.50 


7.00 

8.952 

6.440 

15.59 

1862 







J 

6.50 


6.30 

8.513 

6 . 136 

16.54 

F 

6.00 


5.90 

8.172 

5.902 

17.12 

M 

5.50 


6.30 

8.235 

5.959 

17.65 

A 

5.50 


6.10 

8.164 

5.920 

17.51 

M 

4.60 


5.00 

7.734 

5.621 

IS. 34 

J 

4.10 


4.50 

7.519 

5.476 

19.23 

J 

5.40 


5.50 

7.569 

5.525 

18. SO 

A 

4.00 


4.50 

7.400 

5.414 

19.44 

S 

4.30 


5.00 

7.149 

5.244 

20.83 

0 

4.60 


4.50 

6.863 

5.045 

22.89 

N 

6.30 


4.70 

6.700 

4.939 

23.08 

D 

6.00 


5.50 

6.741 

4.981 

23.54 

1863 







J 

6.10 


5.30 

6.189 

4.585 

26.60 

F 

6.30 


5.70 

5.979 

4.440 

27.53 

M 

6.10 


5.30 

6.059 

4.510 

27.04 

A 

5.20 


5.30 

6.325 

4.721 

27.36 

M 

5.30 


5.20 

6.324 

4.730 

29.96 

J 

6.10 


5.40 

6.381 

4.785 

29.01 

J 

6.10 


5.60 

6.432 

4.835 

29.69 

A 

6.00 


5.30 

6.459 

4.866 

31.79 

S 

6.60 


5.60 

6.440 

4.863 

31.83 

0 

6.50 


5.70 

6.379 

4.828 

32.69 

N 

7.00 


6.60 

6.506 

4.935 

32.78 

D 

7.00 


6.80 

6.617 

5.032 

32.49 

1864 







J 

7.00 


7.30 

6.702 

5.107 

33.86 

F 

6.10 


6.50 

6.645 

5.076 

35.48 

M 

5.90 


5.60 

6.424 

4.917 

37.99 

A 

6.80 


6.70 

6.170 

4.734 

38.68 

M 

5.60 


6.90 

6.145 

4.724 

36.99 

J 

6.70 


6.80 

6.024 

4.642 

37.69 

J 

6.80 


6.50 

5.651 

4.363 

37.34 

A 

6.90 


7.70 

5.660 

4.379 

37.62 

S 

7.00 


9.00 

6.074 

4.710 

35.42 

0 

6.80 


9.20 

6.549 

5.089 

33.14 

N 

6.90 


8.30 

6.480 

5.045 

34.88 

D 

6.60 


7.80 

6.658 

5.194 

34.58 
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TABLE 10 (Continued) 


Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Co ml. 
Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1865 






32.93 

J 

7.00 


8.00 

6.908 

5.401 

F 

6.10 


8.50 

7.100 

5.562 

32 . 16 

M 

7.00 


9.00 

7.468 

5.860 

29.17 

A 

5.60 


8.50 

7.577 

5.957 

28.75 

M 

5.40 


7.20 

7.537 

5.935 

29.39 

,T 

4.90 


6.70 

7.846 

6.190 

28.83 

J 

5.50 


7.30 

7.701 

6.086 

30.07 

A 

5.90 


7.70 

7.734 

6 . 121 

29.73 

s 

6.00 


7.10 

7.781 

6 . 166 

30.95 

0 

7.00 


7.60 

7.871 

6.247 

31.84 

N 

6.80 


8.00 

7.993 

6.353 

.32 . 12 

D 

6.80 


7.80 

8.050 

6.408 

31.65 

1866 







J 

5.50 


7.37 

8.143 

6.491 

30.20 

F 

6.06 


7.28 

8.1S9 

6.534 

29.44 

M 

5.56 


7.32 

8.272 

6.607 

29.54 

A 

5.38 


6.69 

8.202 

6.558 

30.03 

M 

5.40 


6.05 

8.039 

6.434 

30.65 

J 

4.88 


5.56 

7.990 

6.400 

31.05 

J 

4.88 


5.89 

7.873 

6.311 

3.1.59 

A 

4.13 


5.89 

7.804 

6.259 

32.80 

S 

4.19 


5.25 

7.751 

6.222 

32.95 

0 

4.35 


5.45 

7.718 

6.197 

33.95 

N 

6.00 


6.69 

7.668 

6 . 160 

33.45 

D 

6.38 


6.88 

7.790 

6.259 

32.78 

1867 







J 

7.18 


7.40 

7.S22 

6.288 

31.51 

F 

5.81 


7.06 

7.844 

6.307 

31.22 

M 

6.06 


7.19 

7.856 

6.317 

31.01 

A 

6.19 


7.17 

7.913 

6.364 

30.33 

M 

4.80 


6.67 

7.932 

6.380 

30.68 

J 

6.19 


7.38 

7.928 

6.375 

31.74 

J 

4.50 


6.55 

7.7S4 

6.259 

32.88 

A 

4.25 


6.50 

7.768 

6.245 

33.03 

S 

5.63 


7.12 

7.784 

0.257 

32.98 

0 

10.76 


8.40 

7.875 

6.330 

32.91 

N 

7.22 


8.56 

7.953 j 

6.390 

32.81 

D 

6.50 


7.94 

7.985 

6.415 

33.29 

1868 







J 

5.65 


7.06 

7.859 

6.312 

34.50 

F 

4.69 


6.50 

7.770 1 

6.239 

35.30 

M 

9.35 


7.67 

7.743 1 

6.216 

35.12 

A 

11.53 


8.00 

7.780 

6.245 

34.91 

M 

5.50 


6.62 

7.725 

6.199 

36 . 12 

J 

3.50 


5.72 

7.699 

6.176 

36.71 

J 

4.15 


6.50 

7.692 

6.169 

36.72 

A 

3.75 


6.62 

7.711 

6.183 

36.34 

S 

4.87 


6.75 

7.788 

6.245 

36.66 

0 

9.04 


7.44 

7.869 

6.308 

37.21 

N 

17.03 


10.00 

7.959 

6.380 

36 . 16 

D 

11.40 


8.25 

8.031 

6.437 

36.88 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coral. 

Paper 

4 

Unadj. 

Bonds 

Adjust. 

Bonds 

6 

Stock 

Prices 

1869 







J 

12.02 


8.31 

8.036 

6.439 

38.23 

F 

6.74 


7.69 

8.048 

6.449 

38.52 

M 

9.02 


9.40 

8.103 

6.494 

38.23 

A 

9.73 


9.88 

8.133 

6.518 

38.89 

M 

6.75 


7.81 

8.021 

6.428 

40.59 

J 

23.67 


9.65 

8.003 

6.418 

40.96 

J 

9.79 


10.25 

8.084 

6.483 

40.87 

A 

6.38 


9.56 

8.065 

6.471 

41.44 

S 

19.54 


10.94 

8.150 

6.545 

38.75 

0 

5.63 


10.38 

8.264 

6.639 

38.44 

N 

6.25 


11.94 

8.305 

6.676 

38 . 16 

D 

7.96 


10.17 

8.350 

6.717 

37.52 

1870 







J 

6.19 


9.00 

8.263 

6.651 

38.07 

F 

5.50 


7.38 

8.006 

6.451 

39.29 

M 

5 . 15 


7.50 

7.901 

6.371 

39.05 

A 

5.63 


7.19 

7.934 

6.403 

39.66 

M 

4.56 


6.38 

7.862 

6.350 

41.22 

J 

4.20 


5.46 

7.797 

6.304 

41.54 

J 

5.06 


6.38 

7.781 

6.297 

40.27 

A 

4.70 


7.18 

7.862 

6.368 

39.54 

S 

5.50 


7.25 

7.8S8 

6.394 

39.89 

0 

5.25 


7.28 

7.903 

6.412 

40.06 

N 

5.50 


7.25 

7.919 

6.431 

40.06 

D 

11.45 


8.75 

7.959 

6.468 

39.61 

1871 







J 

6.49 


7.22 

7.890 

6.418 

39.70 

F 

4.13 


6.62 

7.841 

6.3S3 

40.11 

M 

4.20 


6.25 

7.S19 

6.369 

40.97 

A 

5.84 


6.78 

7.797 

6.355 

42.05 

M 

3.55 


5.50 

7.741 

6.312 

43.00 

J 

3.00 


5.06 

7.730 

6.307 

42.69 

J 

3.25 


4.90 

7.720 

6.301 

41.91 

A 

2. SO 


5.52 

7.681 

6.270 

42.18 

S 

4.44 


6.66 

7.654 

6.250 

42.38 

0 

12.36 


10.03 

7.797 

6.36S 

40.25 

N 

6.35 


9.28 

7.850 

6.412 

40.58 

D 

10.25 


9.94 

7.788 

6.359 

41.38 

1872 







J 

8.78 


8.30 

7.562 

6.174 

42.29 

F 

6.93 


7.56 

7.522 

6.139 

42.55 

M 

S .44 


8.62 

7.614 

6.213 

43.87 

A 

13.68 


8.66 

7.600 

6.199 

45.20 

M 

6.20 


7.20 

7.601 

6.196 

45.03 

J 

4.50 


6.00 

7.556 

6.155 

44.56 

J 

3 .65 


6.45 

7.462 

6.074 

44.19 

A 

3.81 


7.56 

7.541 

6.131 

43.57 

S 

10.33 


10.00 

7.619 

6.189 

43.03 

0 

6.43 


I 10.80 

7.672 

6.224 

42.95 

N 

7.73 


i 11.62 

7.727 

6.262 

42.68 

D 

20.06 


1 10.83 

7.742 

6.266 

43.82 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 
Pape ■ 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

, 6 

Stock 

Prices 

1873 

J 

7.20 


9.28 

7.658 

6.190 

44.25 

F 

10.30 


9.38 

7.640 

6.166 

44.79 

M 

13.26 


10.12 

7.657 

6.170 

44.42 

A 

27.52 


11.40 

7.692 

6.187 

43.66 

M 

6.09 


8.12 

7.671 

6.160 

43.73 

J 

4.63 


6.83 

7.631 

6.118 

43.36 

J 

3.80 


6.44 

7.576 

6.062 

43.21 

A 

4.63 


7.06 

7.589 

6.062 

42.98 

S 

61.23 


14.28 

7.734 

6.166 

39.74 

0 

14.91 


16.50 

8.150 

6.486 

36.42 

N 

9.40 


14.50 

8.179 

6.497 

35.11 

D 

7.88 


9.80 

7.953 

6.304 

38.28 

1874 







J 

5.50 


7.44 

7.685 

6.080 

40.36 

F 

4.13 


6.00 

7.570 

5.979 

41.47 

M 

4.00 


6.14 

7.568 

5.966 

40.73 

A 

4.15 


6.25 

7.553 

5.943 

39.62 

M 

3.13 


5.66 

7.620 

5.9S5 

38.60 

J 

2.50 


5.56 

7.557 

5.927 

38.23 

J 

2.75 


5.61 

7.564 

5.921 

38.29 

A 

2.50 


5.44 

7.557 

5.906 

38.52 

S 

2.70 


6.25 

7.525 

5.872 

39.09 

0 

2.94 


5.81 

7.456 

5.809 

38.96 

N 

3.00 


5.62 

7.350 

5.720 

39.05 

D 

3.80 


6.00 

7.338 

5.703 

39.10 

1875 







J 

2.75 


5.25 

7.255 

5.631 

39.41 

F 

2.50 


5.19 

7.214 

5.595 

39.27 

M 

3.95 


5.90 

7.195 

5.573 

39.64 

A 

3.50 


5.44 

7.105 

5.499 

40.06 

M 

2.75 


4.56 

7.056 

5.458 

38.33 

J 

2.35 


4.55 

7.091 

5.480 

37.62 

J 

2.50 


4.31 

7.024 

5.425 

37.65 

A 

2.19 


4.94 

7.006 

5.410 

37.80 

S 

2.35 


5.89 

6.956 

5.369 

37.42 

0 

3.31 


6.31 

6.998 

5.400 

36.90 

N 

4.00 


6.39 

6.947 

5.360 

37.38 

D 

5.17 


6.61 

6.867 

5.299 

37.38 

1876 







J 

5.83 


6.44 

6.795 

5.243 

38.29 

F 

3.63 


5.33 

6.722 

5.188 

38.87 

M 

3.75 


5.39 

6.674 

5.152 

39.02 

A 

3.69 


5.50 

6.705 

5.177 

37.48 

M 

3.20 


5.05 

6.736 

5.204 

35.93 

J 

2.56 


4.75 

6.699 

5.178 

35.60 

J 

2.00 


3.81 

6.616 

5.117 

35.22 

A 

1.70 


3.60 

6.575 

5.089 

33.65 

S 

1.94 


4.75 

6.672 

5.169 

31.71 

0 

3.00 


5.67 

6.675 

5.175 

31.39 

N 

3.85 


5.44 

6.658 

5.165 

30.72 

D 

5.00 


5.88 

6.652 

5.165 

30.55 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1877 







J 

5.37 


5.55 

6.607 

5.135 

30.29 

F 

3.31 


4.50 

6.649 

5.172 

28.39 

M 

2.94 


4.44 

6.737 

5.247 

27.05 

A 

3.69 


4.38 

6.749 

5.260 

25.07 

M 

2.45 


4.00 

6.690 

5.220 

24.99 

J 

1.75 


4.06 

6.605 

5.159 

23.59 

J 

1.75 


4.14 

6.538 

5.112 

24.39 

A 

3.40 


5.64 

6.569 

5.143 

25.97 

S 

4.31 


6.38 

6.588 

5.164 

27.70 

0 

6.10 


7.25 

6.618 

5 . 193 

28.48 

N 

5.38 


6.19 

6.596 

5 . 182 

27.97 

D 

6.00 


5.62 

6.547 

5.149 

27.84 

1878 







J 

9.76 


5.85 

6.543 

5.152 

27.84 

F 

4.75 


5.31 

6.533 

5.149 

27.28 

M 

4.88 


5.12 

6.534 

5 . 156 

27.75 

A 

6.18 


5.36 

6.529 

5.157 

28.61 

M 

3.50 


4.53 

6.486 

5 . 127 

28.62 

J 

2.56 


3.81 

6.404 

5.069 

29.39 

J 

1.75 


3.60 

6.399 

5.069 

29.91 

A 

1.81 


3.81 

6.440 

5.105 

29.56 

S 

2.31 


4.62 

6.431 

5.103 

30.20 

0 

5.00 


5.45 

6.397 

5.079 

29.91 

N 

3.81 


5.12 

6.349 

5.043 

29.80 

D 

4.38 


5.06 

6.322 

5.026 

29.69 

1879 







J 

3.05 


4.33 

6.188 

4.922 

31.15 

F 

3.06 


3.81 

6.018 

4.789 

32.33 

M 

4.50 


5.06 

6.118 

4.869 

31.66 

A 

4.40 


5.45 

6.117 

4.870 

32.66 

M 

3.8.1 


4.44 

5.974 

4.758 

34.33 

J 

3.31 


4.25 

5.918 

4.715 

34.86 

J 

2.95 


3.90 

5.864 

4.673 

35.46 

A 

7.85 


5.56 

5.857 

4.668 

35.95 

S 

5.50 


5.78 

5.961 

4.751 

37.25 

0 

12.34 


5.94 

5.945 

4.739 

41.17 

N 

S.73 


6.25 

5.921 

4.720 

43.29 

D 

5. SO 


5.95 

5.876 

4.685 

43.43 

1880 







J 

5.00 


5.38 

5.824 

4.643 

45.26 

F 

4.63 


5.31 

5.750 

4.585 

46.22 

M 

7.28 


5.50 

5.734 

4.571 

46.97 

A 

6.55 


5.50 

5.747 

4.5S0 

46.35 

M 

4.06 


5.19 

5.736 

4.572 

42.59 

J 

3.00 


4.55 

5.691 

4.535 

42.62 

J 

2.50 


4.44 

5.600 

4.463 

44.61 

A 

2.50 


5.03 

5.543 

4.417 

46.52 

S 

2.70 


5.25 

5.505 

4.486 

46.49 

0 

2.88 


5.12 

5.453 

4.344 

48.14 

N 

6.05 


5.44 

5.326 

4.243 

51.12 

D 

11.20 


6.00 

5.243 

4.176 

53.69 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1881 

J 

1? 

4 81 


5.25 

5.194 

4.137 

56.38 

15 91 


5.38 

5.249 

4.181 

55.77 

M 

A 

7 48 


5.55 

5.302 

4.224 

56.51 

4 44- 


5.19 

5.283 

4.209 

56.21 

M 

3.38 

3 If. 


4.06 

5.144 

4.099 

58.51 

j 


3.50 

5.064 

4.036 

59.00 

j 

J I 


4.00 

5.066 

4.038 

56.80 

A 



4.95 

5.106 

4.071 

55.74 




5.69 

5.199 

4.147 

56 . 12 

0 

5.44 



5.250 

4 . 189 

55 . 25 

N 

5.20 


6.30 

5.221 

4.168 

55.61 

D 

0.00 


6.25 

5.250 

4.192 

54.03 

1882 







J 

F 

5.43 


5.50 

5.242 

4 . 187 

53 . 12 

4.50 


5.47 

5.273 

4.214 

51.89 

M 

4.05 


5.64 

5.298 

4.236 

51.64 

\ 

4.06 


5.06 

5.240 

4 . 192 

51.60 

M 

3.00 


4.85 

5.209 

4.170 

50.98 

J 

J 

3.50 


5.12 

5.212 

4 . 174 

50.68 

3.00 


4.62 

5.190 

4 . 159 

53.68 

A 

3.95 


5 . 65 

5.226 

4 . 190 

55.36 

s 

7.25 


6.75 

5.246 

4.208 

55.86 

0 

5.50 


6.67 

5.232 

4.200 

54.46 

N 

7.80 


6.50 

5.255 

4.221 

52.18 

D 

4.63 


5 .88 

5.250 

4.219 

52.50 

1888 







J 

4.50 


5.50 

5.205 

4.1S5 

52.35 

F 

4.13 


5.38 

5.241 

4.217 

51.05 

M 

A 

10.38 


6.38 

5.259 

4.234 

51.73 

6.06 


5.81 

5.233 

4.216 

52.95 

M 

3.55 


5.35 

5.228 

4.213 

51.88 

J 

2.00 


5.50 ! 

5.223 

4.211 

52.36 

J 

2.13 


4.78 

5.219 

4.210 

51.40 

A 

2.50 


5.61 

5.25S 

4.243 

49 . 11 

S 

2.44 


6.00 

5.262 

4.249 

49.72 

0 

2.70 


6.00 

5.249 

4.240 

48.45 

N 

2.00 


5.69 | 

5.211 

4.210 

49.10 

D 

2.13 


5.50 

5.185 

4.192 

48.13 

1884 







J 

1.90 


4.89 

5.149 

4.163 

46.74 

F 

l.SS 


4.75 

5.095 

4.120 

48.01 

M 

1.75 


4.62 

5.052 

4.087 

47. S5 

A 

2.10 


4.72 

5.021 

4.063 

46.04 

M 

14.98 


5.06 

5.115 

4.140 

42.26 

J 

3.44 


5.75 

5.23S 

4.239 

39.20 

J 

1.90 


5.95 

5.253 

4.252 

40.31 

A 

1.75 


5.50 

5.171 

4.187 

42.77 

S 

1.75 


5.50 

5.179 

4.195 

41.17 

0 

1.95 


5.50 

5.172 

4.190 

39. Sl- 

N 

1.44 


5.19 

5.178 

4.196 

SS. 93 

D 

1.50 


5.00 

5.133 

4.159 

38.95 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1885 







J 

1.19 


4.69 

5.076 

4.113 

38 . 12 

F 

1.44 


4.50 

5.033 

4.079 

39 . 13 

M 

1.31 


4.47 

4.987 

4.042 

39.29 

A 

1.35 


3.97 

4.974 

4.033 

39.22 

M 

1.44 


3.68 

4.953 

4.017 

38.63 

J 

1.19 


3.55 

4.892 

3.967 

38.33 

J 

1.35 


3.50 

4.856 

3.939 

39.98 

A 

1.50 


3.68 

4.846 

3.931 

42 . 10 

S 

1.55 


3.75 

4.829 

3. 918 

41.55 

0 

2.13 


4.00 

4.782 

3.880 

43.82 

N 

2.69 


4.44 

4.749 

3.853 

46.61 

D 

2.75 


4.50 

4.723 

3.833 

46.43 

1886 







J 

2.13 


4.31 

4.643 

3.768 

46.64 

F 

2.06 


3.90 

4.562 

3.703 

47.38 

M 

2.65 


3.87 

4.546 

3.690 

46.60 

A 

2.38 


4.25 

4.558 

3.700 

45.95 

M 

2.88 


4.06 

4.554 

3.697 

45 . 10 

J 

3 . 35 


3.85 

4.517 

3.667 

47.13 

J 

2.25 


3.94 

4.482 

3.638 

47.84 

A 

5.31 


5.19 

4.495 

3.64S 

48.30 

S 

5.90 


5.81 

4.562 

3.703 

49.45 

0 

5 . 06 


6.06 

4 . 563 

3.703 

50.81 

N 

5.63 


5.92 

4.562 

3.702 

51.88 

D 

8.70 


5.97 

4.592 

3.726 

50.70 

1887 







J 

4.19 


5.50 

4.564 

3.703 

50.11 

F 

3.56 


4.81 

4.575 

3.710 

49.71 

M 

5.05 


5.35 

4.595 

3.725 

50.85 

A 

6 . 13 


5.38 

4.601 

3.729 

52.20 

M 

5.13 


5.21 

4.586 

3.715 

53.06 

J 

J 

7.20 


5.13 

4.592 

3.718 

51.71 

4.75 


6.19 

4.615 

3.735 

50.38 

A 

5 . 15 


6.35 

4.656 

3.765 

49.07 

S 

5 . 13 


6.94 

4.745 

3.835 

48.43 

0 

4.19 


6.38 

4.777 

3.859 

46.57 

N 

4.60 


5.75 

4.734 

3.821 

47.26 

D 

5.00 


6.00 

4.715 

3.803 

47.10 

1888 







J 

3.69 


5.60 

4.643 

3.742 

47.32 

F 

2.70 


4.85 

4.614 

3.716 

46.92 

M 

2.75 


5.22 

4.638 

3.732 

45.16 

A 

2.63 


5.40 

4.640 

3.731 

45.31 

M 

1 .80 


4.82 

4.620 

3.712 

45.88 

J 

1.50 


4.25 

4.595 

3.690 

44.10 

J 

1.44 


4.08 

4.541 

3.644 

45.40 

A 

1 .55 


4.36 

4.535 

3.637 

46.02 

S 

2.81 


5.28 

4.572 

3.664 

47.32 

0 

2.60 


5.07 

4.582 

3.671 

46.82 

N 

2.56 


4.75 

4.564 

3.655 

45.39 

D 

4.13 


4.97 

4.551 

3.643 

44.55 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Co ml. 
Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1889 

J 

3.30 


4.65 

4.499 

3.599 

45 . 19 

F 

2.31 


4.25 

4.445 

3.555 

45.56 

M 

3.06 


4.50 

4.457 

3.565 

44.31 

A 

3.8S 


4.29 

4.448 

3.557 

44.05 

M 

2.55 


3.85 

4.396 

3.516 

45.21 

J 

3.00 


3.88 

4.347 

3.476 

45.71 

J 

3.55 


4.40 

4.372 

3.496 

44.54 

A 

3.88 


5.16 

4.383 

3.506 

45.63 

S 

4 . 81 


5.28 

4.388 

3.512 

47.20 

0 

8.30 


6.00 

4.437 

3.551 

46.74 

N 

7.13 


6.00 

4.475 

3.583 

46.68 

D 

8.00 


6.09 

4.491 

3.597 

46.47 

1890 






46.93 

.1 

7.70 

4.80 

5.35 

4.472 

3.584 

F 

4.25 

4.94 

5.03 

4.474 

3.588 

46.45 

M 

4.25 

5.06 

5.50 

4.494 

3.607 

46 . 14 

A 

4.30 

4.50 

5.11 

4.495 

3.611 

47.14 

M 

4.88 

5.20 

5.06 

4.494 

3.613 

49.03 

J 

4.75 

5.00 

5.00 

4.512 

3.632 

48.63 

J 

4.60 

4.85 

5.05 

4.525 

3.645 

48 . 14 

A 

11.63 

6.00 

5.59 

4.564 

3.681 

46.96 

S 

6.75 

6.25 

5.75 

4.590 

3.705 

46.07 

0 

5.00 

6.00 

5.90 

4.618 

3.733 

43.96 

N 

7.00 

7.00 

6.75 

4.676 

3.784 

41.11 

D 

5.00 

7.00 

7.33 

4.732 

3.832 

40.45 

1891 

J 

3.90 

5.22 

5.83 

4.622 

3.747 

42.32 

F 

2.88 

4.38 

5.00 

4.619 

3.750 

42.72 

M 

2.88 

4.75 

5.25 

4.677 

3.800 

41.76 

A 

3.30 

4.20 

5.08 

4.691 

3.816 

43.34 

M 

4.38 

5.58 

5.38 

4.727 

3.849 

43.30 

J 

3.25 

4.50 

5.50 

4.789 

3.901 

42.30 

J 

2.20 

4.55 

5.60 

4.782 

3.899 

41.81 

A 

2.13 

5.56 

5.75 

4.781 

3.901 

43.59 

S 

4.50 

5.78 

5.78 

4.755 

3.8S3 

47.45 

0 

4.25 

5.39 

5.58 

4.709 

3.848 

47.47 

N 

4.38 

5.00 

5.06 

4.675 

3.823 

46.50 

D 

2.94 

4.40 

4.83 

4.629 

3.789 

4S.06 

1892 







J 

2.40 

3.31 

4.16 

4.577 

3.749 

48.62 

F 

2.00 

3.12 

3.69 

4.547 

3,726 

48.53 

M 

2.00 

3.55 

3.98 

4.554 

3.734 

49.14 

A 

2.00 

2.88 

3.47 

4.533 

3.720 

48.85 

M 

1.50 

2.62 

3.16 

4.508 

3.701 

48.68 

J 

1.40 

2.70 

2.95 

4.492 

3.689 

48.26 

J 

1.88 

3.00 

3.47 

4.477 

3.679 

48.32 

A 

2.05 

2.95 

3.96 

4.486 

3.687 

48.64 

S 

4.13 

4.50 

4.71 

4.531 

3.725 

47.08 

0 

5.63 

5.50 

5.16 

4.529 

3.724 

47.93 

N 

5.15 

5.38 

5.14 

4.538 

3.732 

47.39 

D 

6.81 

5.50 

5.50 

4.556 

3.746 

46.84 



INTEREST RATES AND STOCK PRICES 

TABLE 10 (Continued i 


A 151 



A 152 


APPENDIX 


TABLE 10 (Continued) 


Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Ooml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1897 







J 

1.78 

2.62 

3.31 

4.222 

3.413 

36.09 

T? 

1.63 

2.50 

3.00 

4.194 

3.389 

35 . 65 

M 

1.62 

2.83 

3.33 

4.135 

3.342 

35.81 

A 

1.50 

2.50 

3.53 

4.147 

3.350 

34.68 

M 

1.41 

2.50 

3.53 

4.131 

3.338 

34.84 

J 

1.20 

2.22 

3.12 

4.095 

3.308 

36.45 

J 

1.19 

2.00 

3.40 

4.059 

3.279 

37.85 

A 

1 .25 

2.69 

3.72 

4.080. 

3.296 

40.39 

s 

2.22 

3.20 

4.10 

4.090 

3.304 

42.21 

6 

2.50 

3 . 19 

4.19 

4.092 

3.305 

41 . 13 

N 

1.81 

3.00 

3.3S 

4.072 

3.289 

39.73 

D 

2.92 

3.40 

3.42 

4.019 

3.247 

40.77 

189S 







J 

2.50 

2.88 

3.25 

3.996 

3.228 

41.72 

F 

1 .78 

2.69 

3.12 

4.000 

3.233 

41.52 

M 

2.17 

4.60 

4.65 

4.093 

3.308 

39.63 

A 

2.97 

5.81 

5.75 

4.189 

3.386 

38.77 

M 

1.95 

3.72 

4.65 

4 . 145 

3.351 

41 . 16 

J 

1.25 

2.78 

3.24 

4.083 

3.302 

42.66 

J 

1.25 

2.56 

3 .66 

4.033 

3.262 

42.67 

A 

1.70 

2.95 

3.64 

4.002 

3.238 

44.47 

S 

3.78 

3.69 

4.11 

4.021 

3.254 

44.65 

0 


2.69 

3.41 

3.989 

3.229 

43.78 

N 

2.10 

2.90 

3.30 

3.949 

3 . 197 

44.73 

D 

2.41 

3.00 

3.03 

3.911 

3.168 

47.26 

1899 







J 

2.72 

2.89 

2.90 

3.859 

3.127 

51.25 

F 

2.47 

3.03 

3.05 

3.S64 

3.132 

53.25 

M 

4.10 

4.00 

3.86 

3.865 

3.134 

53.07 

A 

5.13 

3.88 

3.69 

3.828 

3.103 

53.81 

M 

3.52 

3 . 19 

3.60 

3.793 

3.078 

51.90 

J 

2.03 

3.00 

3.31 

3.783 

3.071 

51 . 14 

J 

4.47 

3.62 

3.66 

3.803 

3.089 

53.08 

A 

3.27 

4.30 

4.35 

3.824 

3.107 

54.30 

S 

6.38 

5.56 

4.94 

3.859 

3.138 

53.69 

0 

7.50 

5.35 

5.19 

3.897 

3.170 

53.42 

N 

7.60 

5.96 

5.42 

3.918 

3.190 

54.52 

D 

11.13 

6.12 

5.88 

3.960 

3.226 

51.78 

1900 







J 

4.15 

4.80 

4.93 

3.923 

3.197 

52.30 

F 

2.25 

4.25 

4.40 

3.889 

3.172 

53.43 

M 

3.94 

4.56 

4.88 

3.875 

3.164 

54.77 

A 

3.06 

3.50 

4.25 

3.856 

3.150 

55.79 

M 

2.00 

3.00 

3.70 

3.886 

3.178 

53.57 

J 

1.69 

3.06 

3.68 

3.900 

3.192 

52.23 

J 

1.53 

3.36 

4.03 

3.898 

3.192 

51.95 

A 

1.30 

3.61 

4.19 

3.897 

3.194 

52.45 

S 

1.61 

3. 88 

4.34 

3.898 

3.199 

51.53 

0 

3.57 

4.95 

5.05 

3.898 

3.202 

53.29 

N 

5.06 

4.33 

4.40 

3.870 

3.183 

56.90 

D 

5.13 

4.78 

4.75 

3.838 

3.160 

61.06 
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Date 

1 

Call 

Money 

2 

Time 

Money 

Coml. 

Paper 

4 

Unaclj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1901 







J 

3.07 

3.83 

4.03 

3.824 

3 . 152 

63.93 

F 

2.00 

3.25 

3.69 

3.804 

3 . 140 

66.01 

M 

2.34 

3.28 

3.75 

3.801 

3.141 

68.29 

A 

4.30 

4 . 14 

3.97 

3 . 808 

3.151 

74.36 

M 

6.88 

4.36 

3.97 

3.835 

3 . 178 

71.47 

J 

4.31 

3.56 

3.94 

3.821 

3 . 172 

78 . 33 

J 

4.30 

4.33 

4.30 

3.838 

3.190 

72.17 

A 

2.44 

4.38 

4.50 

3 . 853 

3.208 

73.93 

8 

4.34 

5.06 

4.94 

3.858 

3.217 

74.44 

0 

3.55 

4.65 

4.65 

3.854 

3.219 

74.84 

N 

4 . 19 

4.69 

4.72 

3.825 

3.200 

77.86 

D 

6.25 

5.19 

4.94 

3.824 

3.205 

76.72 

1902 







J 

4.57 

4.53 

4.50 

3.810 

3 . 198 

77.94 

F 

2 .38 

4.00 

4.00 

3.801 

3 . 197 

78.52 

M 

3.94 

4.00 

4.34 

3.799 

3.201 

78.62 

A 

5 . 10 

4.25 

4.48 

3.791 

3.200 

81.64 

M 

5 . 56 

4.75 

4.53 

3.804 

3.217 

81.95 

.( 

2.84 

4.35 

4.44 

3.818 

3.234 

82.25 

,) 

3.52 

4.6,0 

4.62 

3.833 

3.252 

85.32 

A 

3.78 

4.72 

4.84 

3.848 

3.271 

87.91 

8 

10.80 

7.83 

5.61 

3.863 

3.290 

88.01 

0 

7.63 

7.44 

5.94 

3.897 

3.325 

85.11 

N 

4.8S 

6.44 

5.75 

3.906 

3.339 

81.89 

D 

6. SI 

6.80 

6.00 

3.928 

3.364 

80.29 

1903 







J 

5.75 

4.97 

5.12 

3.918 

3.362 

84.23 

F 

2.88 

4.59 

4.48 

3.932 

3.380 

82.75 

M 

6.00 

5.63 

5.61 

3.978 

3.427 

78. 9S 

A 

4.19 

4.96 

5.22 

4.011 

3.462 

75.56 

M 

2.44 

3.92 

4.75 

3.991 

3.451 

74.35 

J 

3.05 

4.28 

5.08 

4.024 

3 . 486 

70 .38 

J 

2.50 

4.58 

5.44 

4.070 

3.532 

68 . 43 

A 

2.03 

4.91 

5.94 

4.115 

3.578 

66.42 

S 

2.32 

5.25 

6.00 

4.118 

3.586 

65.50 

0 

2.69 

5.00 

5.84 

4.074 

3.554 

64.09 

N 

5 . 19 

5.81 

5.97 

4.040 

3.530 

64.35 

D 

5.50 

5.23 

5.85 

4.047 

3.542 

66.84 

1904 







.1 

2.34 

4.03 

4.88 

4.035 

3 . 537 

67.85 

F 

1.81 

3.69 

4. 78 

4.044 

3.550 

65 . 83 

M 

1.75 

3.17 

4.68 

4.056 

3.565 

65.75 

A 

1.38 

2.69 

4.06 

4.032 

3.549 

67.44 

M 

1.55 

2.61 

3.92 

4.016 

3.539 

65.74 

,T 

1 . 13 

2.31 

3.61 

3.992 

3.522 

66 . 03 

J 

1.03 

2.44 

3.53 

3.953 

3.491 

69.08 

A 

0.90 

2.35 

3.88 

3.941 

3.484 

71.42 

8 

j 1.53 

3.25 

4.31 

3.944 

3.490 

74.64 

0 

2.03 

3.53 

4.40 

3.936 

3.487 

78.91 

N 

! 2.80 

3.75 

4.13 

3.926 

3.480 

82.25 

D 

1 3 . 13 

3.59 

4.28 

3.915 

3.473 

83.53 
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Date 


1905 

,J 

F 

M 

A 

M 

J 

J 

A 

S 

0 

N 

D 

1906 
J 

F 

M 

A 

M 

J 

J 

A 

S 

0 

N 

D 

1907 
J 
F 
M 
A 
M 
J 

J 

A 

S 

o 

N 

D 

1908 
J 
F 
M 
A 
M 
J 

J 

A 

S 

0 

N 

D 



4 

Unadj. 

Bonds 


3.885 
3.874 

3.886 
3.893 
3.899 
3.S94 
3.882 
3.885 
3.S86 

3.887 
3.912 
3.923 


3.912 

3.932 

3.966 

3.986 

4.003 

3.990 

4.005 

4.027 

4.056 

4.045 

4.038 

4.054 


4.065 

4.088 

4.159 

4.159 

4.181 

4.233 

4.231 

4.2S6 

4.340 

4.419 

4.590 

4.474 


4.316 

4.302 
4.335 

4.303 
4.261 
4.255 
4.230 
4.185 
4.151 
4.140 
4.102 
4.083 


5 

Adjust. 

Bonds 


3.449 

3.441 

3.453 

3.461 

3.467 

3.464 

3.455 

3.458 

3.459 

3.460 
3.483 
3.491 


3.482 

3.499 

3.529 

3.545 

3.559 

3.547 

3.55S 

3.576 

3.600 

3.58S 

3.581 

3.594 


3.602 

3.621 

3.083 

3.681 

3.700 

3.745 

3.742 

3.791 

3.840 

3.909 

4.062 

3.959 


3.S20 

3.810 

3.841 

3.814 

3.779 

3.777 

3.757 

3.720 

3.693 

3.686 

3.657 

3.643 


6 

Stock 

Prices 


86.05 
90.39 
93.01 
91.58 
87 . 13 
88.72 
91.53 
95.46 
96 . 30 
97.38 
96.18 
96.94 


99.84 

99.42 

97.61 

96.25 

93.78 

95.57 

93.78 

100.85 

103.95 

102.91 

102.46 

101.57 


9S . 16 
94.50 

85.02 
85.58 
82.88 
80.67 
83.71 
78.97 
79.01 
72.08 
67.87 

71.03 


73.71 

70.93 

72. 95 
76.37 
80.74 

80.93 
83 . 18 

85.95 

85.40 

86.41 
91.76 
94.28 



INTEREST RATES AND STOCK PRICES 

TABLE 10 (Continued) 


A. 155 


Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1909 







J 

1.S1 

2.66 

3.72 

4.058 

3.625 

95.52 

F 

2.25 

2.78 

3.53 

4.031 

3.605 

93.55 

M 

1.85 

2.65 

3.50 

4.042 

3.620 

94.98 

A 

1.94 

2.47 

3.50 

4.046 

3 . 627 

98.63 

M 

1 .84 

2.60 

3.44 

4.041 

3.62S 

100.81 

J 

1.87 

2.55 

3.25 

4.058 

3.648 

102.21 

J 

2.00 

2 . 38 

3.38 

4.052 

3.648 

103.88 

A 

2.17 

3.29 

4.04 

4.063 

3.662 

105.83 

S 

2 . 09 

3.74 

4.18 

4.083 

3.685 

105.29 

0 

4.31 

4.75 

5.03 

4.097 

3.702 

105.01 

N 

4.65 

4.86 

5.05 

4.111 

3.719 

103 . 10 

D 

5.03 

4.64 

5.11 

4.116 

3.727 

104.45 

1910 







J 

4.72 

4.31 

4.75 

4.116 

3.732 

102.59 

F 

2.78 

3.69 

4.44 

4.121 

3.739 

99.40 

M 

2.88 

3.90 

4.50 

4 . 140 

3.761 

101.71 

A 

3.28 

4.09 

4.75 

4.183 

3.804 

99.66 

M 

3.63 

3.93 

4.75 

4.201 

3.824 

98.32 

J 

2.77 

3.40 

4.92 

4.218 

3.842 

93.56 

J 

2.41 

3.96 

5.38 

4.240 

3.866 

88.91 

A 

1.55 

3.78 

5.43 

4.232 

3.863 

90.79 

s 

2.00 

4.22 

5.53 

4.183 

3.820 

91.21 

0 

3.13 

4.78 

5.56 

4.158 

3.801 

95.00 

N 

3.23 

4.50 

5.50 

4.187 

3.830 

94.10 

D 

3.38 

3.91 

4.66 

4.184 

3.829 

91.83 

1911 







J 

3.18 

3.3S 

3.99 

4.174 

3.823 

94.25 

F 

2.28 

3.14 

4.06 

4.177 

3.827 1 

95.43 

M 

2.28 

2.86 

3.90 

4.191 

3.842 

94.45 

A 

2.30 

2.75 

3.65 

4.186 

3.S40 

94.34 

M 

2.31 

2.78 

3.62 

4.173 

3.829 

95 . 95 

J 

2.40 

2.81 

3.68 

4.182 

3.839 

98.23 

J 

2.36 

2.88 

3.78 

4.187 

3.844 

98.17 

A 

2.31 

3.20 

4.19 

4.200 

3.857 ! 

93.71 

S 

2.28 

3.50 

4.53 

4.217 

3.873 

89.02 

0 

2.33 

3.62 

4.36 

4.209 

3.866 

90.37 

N 

2.72 

3.62 

3.94 

4.188 

3.847 

93.80 

D 

4.03 

4.12 

4.62 

4.195 

3.853 

93.37 

1912 







J 

2.42 

2.95 

3.90 

4.187 

3.846 

93.20 

F 

2.28 

2.89 

3.75 

4.178 

3.837 

92.31 

M 

2.42 

3.44 

4.19 

4.195 

3.852 

94.17 

A 

3.03 

3.50 

4.14 

4.204 

3.860 

96.46 

M 

2.75 

3.19 

4.19 

4.210 

3.865 

95.70 

J 

2.75 

3.12 

4.00 

4.224 

3.876 

95.25 

J 

2.88 

3.58 

4.52 

4.234 

3.885 

95.28 

A 

2.84 

4.10 

5.00 

4.257 

3.905 

97.65 

S 

4.63 

5.50 

5.56 

4.279 

3.923 

97.62 

0 

5.33 

5.75 

5.93 

4.276 

3.919 

97.10 

N 

6.38 

5.S8 

5.72 

4.275 

3.917 

96.42 

D 

6.50 

5.87 

6.00 

4.291 

3.931 

93.78 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1913 







J 

3.01 

4.11 

4.81 

4.276 

3.916 

93.22 

F 

3.31 

4.53 

4.90 

4.292 

3.930 

90.75 

M 

4. . 19 

5.37 

5.76 

4.362 

3.992 

88.94 

A 

3.43 

4.30 

5.52 

4.413 

4.037 

88.76 

M 

2.75 

3.94 

5.35 

4.464 

4.083 

86.25 

J 

2.28 

4.13 

5.88 

4.512 

4 . 127 

82.31 

J 

O 9.9 

4.54 

6.04 

4.510 

4.124 

83.35 

A 

9 95 

4.50 

6.00 

4.467 

4.083 

84.64 

S 

2.89 

4.62 

5.81 

4.427 

4.045 

84.96 

0 

3 . 61 

5.04 

5.66 

4.464 

4.078 

82.94 

N 

3.75 

4.94 

5.56 

4.521 

4.128 

81.08 

D 

4. 58 

5.03 

5.69 

4.533 

4.138 

80.88 

1914 







,1 

9 57 

3.67 

4.53 

4.451 

4.062 

83.38 

F 

1.78 

3.03 

3.85 

4.383 

3.998 

83.99 

hi 

1.90 

3.00 

3.84 

4.405 

4.016 

81.68 

A 

1.82 

2.81 

3.74 

4.405 

4.014 

79.77 

M 

1.78 

2 .44 

3.88 

4.406 

4.012 

80.28 

J 

1.85 

2.54 

3.86 

4.394 

4.000 

79.85 

J 

2.74 

3.66 

4.44 

4.441 

4.041 

75.72 

A 

6.25 

7.63 

6.34 


* 

* 

S 

6.00 

6.90 

6.70 


* 

* 

0 

6.00 

6.50 

6.44 

* 

* 

* 

N 

' 5.41 

5.22 

5.50 


■* 

* 

D 

3.38 

3.87 

4.35 

4.657 

4.225 

72.13 

1915 







J 

2.13 

3.19 

3.85 

4.595 

4.166 

73.23 

F 

1.97 

2 .SS 

3.75 

4.590 

4 . 158 

71.96 

M 

1.93 

2.85 

3.38 

4.624 

4.187 

73.25 

A 

2.09 

2.91 

3.66 

4.580 

4.145 

77.17 

M 

1.94 

2.S4 

3.72 

4.591 

4.152 

75.09 

J 

1 .S3 

2.70 

3.65 

4.627 

4.182 i 

74.54 

J 

1 .So 

2.78 

3.25 

4.697 

4.243 

72.84 

A 

1.76 

2.81 

3.53 

4.733 

4.274 

75.04 

S 

1.79 

2.75 

3.28 

4.748 

4. 285 

77.00 

0 

1.82 

2,75 

3.22 

4.647 

4.192 

81.16 

N 

1.88 

2.72 

2.99 

4.507 

4.064 

84.70 

D 

1.93 

2.58 

3.09 

4.492 

4.048 

84.05 

1916 







J 

1.88 

2.75 

3.12 

4.476 

4.032 

82.63 

F 

1.88 

2.76 

3.12 

4.464 

4.019 

1 80.75 

M 

1.90 

2.82 

3.12 

4.480 

4.032 

80.29 

A 

2.10 

2.88 

3.12 

4.499 

4.047 

79.74 

M 

2 . 2 S 

2.88 

3.12 

i 4.510 

4.055 

81.95 

J 

2.97 

3.50 

3.62 

4.516 

4.060 

83.27 

J 

3.13 

3.97 

3.97 

4.530 

4.070 

82.38 

A 

2.33 

3.23 

3.72 

4.550 

4.086 

SI. 77 

S 

2.78 

3.32 

3.38 

4.537 

4.074 

83.03 

0 

2 . 63 

3.36 

3.38 

4.479 

4.020 

85.17 

N 

3.04 

3.42 

3.49 

4.441 

3.984 

84.53 

D 

4.44 

4.25 

3.91 

4.443 

3 .9S5 

82.91 


*Stock Exchange closed. 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Co ml. 
Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1917 







J 

2.05 

3.13 

3.55 

4.376 

3.923 

81.32 

F 

2.41 

4.06 

4.09 

4.450 

3.988 

77.04 

M 

2. 28 

3.75 

4.12 

4.495 

4.026 

77.99 

A 

2.47 

3.97 

4.28 

4.601 

4.121 

77.14 

M 

3.07 

4.42 

4.83 

4.731 

4.236 

74.00 

J 

4.69 

4.91 

5.00 

4.784 

4.2S2 

74.96 

,T 

3.35 

4.32 

4.68 

4.831 

4.322 

74.03 

A 

2.99 

4.49 

4.79 

4.867 

4.354 

72.96 

S 

4.53 

5.50 

5.18 

4.964 

4.440 

69.88 

0 

4.00 

5.57 

5.38 

5.016 

4.486 

66 . 85 

N 

4.17 

5.44 

5.44 

5.162 

4.015 

61.80 

D 

5.16 

5.56 

5.50 

5.252 

4.695 

59.74 

1918 







J 

4.10 

5.65 

5.57 

5.215 

4.661 

62.37 

F 

4.99 

5.81 

5.68 

5.162 

4.612 

63 . 12 

M 

5.20 

6.00 

5.SS 

5.233 

4.676 

62.63 

A 

4.22 

6.00 

5.91 

5.297 

4.732 

61.39 

M 

5.03 

6.00 

5.88 

5.223 

4.064 

63.37 

,J 

5.00 

5.78 

5.8S 

5.283 

4.718 

63.74 

J 

5.63 

5.72 

5.S8 

5 . 345 

4.773 

63.96 

A 

5.88 

5.91 

5.94 

5.347 

4.773 

65.51 

S 

6.00 

6.00 

6.00 

5.405 

4.S24 

65.89 

0 

6.00 

6.00 

6.00 

5.274 

4.705 

68.60 

N 

5.85 

6.00 

5.97 

4.957 

4.422 

70.32 

D 

5.39 

5.68 

5.81 

4.979 

4.440 

67.51 

1919 







J 

4.78 

5.18 

5.25 

5.077 

4.527 { 

65.84 

F 

5.06 

5.31 

5. IS 

5.126 

4.570 

65 . 86 

M 

4.88 

5.50 

5.38 

5.189 

4.625 

66.54 

A 

5.40 

5.80 

5.38 

5.239 

4.669 

66.77 

M 

5.25 

5.50 

5.38 

5.186 

4.620 

70.41 

J 

6.63 

5.78 

5.53 

5.185 

4.617 

70.55 

J 

6 . 55 

6.00 

5.43 

5.253 

4.670 

70.26 

A 

5.13 

5.94 

5.38 

5 . 435 

4.837 

65.77 

S 

5 . 78 

5.88 

5.38 

5.477 

4.874 

64.52 

0 

7.94 

6.18 

5.38 

5.333 

4.746 

65.26 

N 

11.06 

6.50 

5.50 

5.473 

4.869 

63.18 

D 

8.85 

6.60 

5.88 

5.53S 

4.927 

60.42 

1920 







J 

8 . 19 

7.31 

6.00 

5.517 

4.907 

60.59 

F 

10.00 

8.12 

6.40 

5.706 

5.073 

58 . 14 

M 

8.09 

8.15 

6.67 

5.705 

5.073 

61.64 

A 

7.29 

S . 12 

6.82 

5.923 

5.265 

59.44 

M 

7.15 

8.25 

7.16 

6.172 

5.487 

57.29 

J 

7.50 

8.10 

7.72 

6.121 

5.443 

56.80 

J 

8.29 

8.28 

7.84 

6.085 

5.411 

57.58 

A 

7.23 

8.72 

8.00 

5.899 

5.247 

59.50 

s 

7.10 

8.22 

7.97 

5.692 

5.063 

63.09 

0 

7.75 

7.94 

8.00 

5.513 

4.905 

65.89 

N 

7.90 

7.76 

7.93 

5.603 

4.9S7 

64.00 

D 

7.00 

7.32 

7.88 

5.784 

5.149 

58.11 
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r ^ i i 5 I 6 


Date 

Call 

Money 

Time 

Money 

Coinl. 

Paper 

1921 




J 

6.71 

6.60 

7. 82 

F 

7.26 

6.81 

7.75 

M 

6.82 

6.75 

7.62 

A 

6.45 

6.66 

7.56 

M 

6.79 

6.65 

6.93 

J 

6.00 

6.68 

6.71 

J 

5.60 

6.12 

6.28 

A 

5.57 

5.98 

5.95 

S 

5.14 

5.59 

5.88 

0 

5.28 

5.38 

5.62 

N 

5.03 

5.20 

5.17 

D 

5.14 

5.12 

5.12 

1922 




J 

4.55 

4.75 

4.91 

F 

4.90 

4.87 

4.88 

M 

4.23 

4.74 

4.79 

A 

3.97 

4.41 

4.56 

M 

3.91 

4.17 

4.28 

J 

3.70 

4.12 

4.03 

J 

3.86 

4.06 

3.94 

A 

3.76 

4.08 

3.88 

S 

4.34 

4.47 

4.19 

0 

4.73 

4.79 

4.39 

N 

4. 89 

4.99 

4.61 

D 

4.66 

4.91 

4.62 

1923 




J 

4.32 

4.67 

4.62 

F 

4.82 

4.91 

4.68 

M 

5.14 

5.28 

5.03 

A 

4.87 

5.32 

5.12 

M 

4.70 

5.07 

5.12 

,J 

5.00 

4.91 

4.91 

J 

5.06 

5.12 

4.95 

A 

4.97 

5.24 

5.03 

S 

4.93 

5.47 

5.12 

0 

4.76 

5.28 

5.12 

N 

4.81 

5.03 

5.09 

D 

4.86 

5.00 

4.88 

1924 




J 

4.39 

4.80 

4.88 

F 

4.33 

4.75 

4.78 

M 

4.04 

4.69 

4.62 

A 

4.21 

4.33 

4.62 

M 

3.34 

3.97 

4.19 

J 

2.25 

3.31 

3.97 

J 

2.10 | 

2.85 

3.52 

A 

2.00 

2.72 

3.25 

S 

2.07 

2.96 

3.12 

0 

2.32 1 

2.88 

3.12 

N 

2.42 

3.12 

3.22 

D 

3.49 

3.55 

! 3.55 


Unadj. 

Bonds 

Adjust. 

Bonds 

Stock 

Prices 

5.584 

4.974 

59.77 

5.608 

4.997 

59.02 

5.672 

5.057 

56.25 

5.707 

5.091 

55.17 

5.722 

5 . 109 

57.43 

5.862 

5.238 

53.97 

5.707 

5 . 103 

56.25 

5.611 

5.021 

57.23 

5.525 

4.949 

57.86 

5.502 

4.933 

56.93 

5.266 

4.726 

58.54 

5.110 

4.591 

5S.62 

5.011 

4.506 

58.36 

5.013 

4.513 

60.35 

4.966 

4.475 

62.65 

4.870 

4.393 

65.80 

4.840 

4.372 

67.11 

4.833 

4.370 

66.44 

4.740 

4.291 

68.99 

4.690 

4.251 

72.30 

4.674 

4.242 

73.30 

4.793 

4.355 

73.21 

4.879 

4.439 

69.24 

4.S62 

4.429 

67.62 

■ 4.857 

4.431 

67.56 

4.890 | 

4.467 

69.72 

5.024 ! 

4.595 

70.04 

5.050 ! 

4.625 

68.98 

4.967 

4.555 

66.47 

4. OSS 

4.576 

65.85 

4.991 

4.590 

63.24 

4.960 

4.568 

62.89 

5.000 

4.610 

63 . 17 

5.019 1 

4.633 

62.66 

4.982 j 

4.605 

63.62 

4.994 

4.623 

63.58 

4.949 

4.586 

64.52 

4.965 

4.606 

65.06 

4.968 

4.613 

64.60 

4.930 

4.584 

65.46 

4.878 

4,538 

65.58 

4.804 

4.475 

67.42 

4.742 j 

4.422 

70.71 

4.782 

4.463 

72 . 53 

4.775 

4.461 

72.03 

4.749 

4.440 

71.27 

4.753 | 

4.448 

76.15 

: 4.787 | 

4.484 

80,10 
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Date 

1 

Call 

Money 

2 

Time 

Money 

3 

Coml. 

Paper 

4 

Unadj. 

Bonds 

5 

Adj ust. 
Bonds 

6 

Stock 

Pi'ices 

1925 







J 

3 . 32 

3.62 

3.62 

4.776 

4.478 

80.79 

F 

3. GO 

3.65 

3.62 

4.759 

4.466 

80.93 

M 

3.97 

4.07 

3.91 

4.741 

4.452 

78.63 

A 

3 .86 

4.01 

3.93 

4.724 

4.440 

76.46 

M 

3.82 

3.78 

3.88 

4.667 

4.390 

78.49 

J 

3.97 

3.85 

3.88 

4.670 

4.396 

78.89 

J 

4.09 

3.93 

3.90 

4.716 

4.444 

79.68 

A 

4 . 19 

4 . 

3.97 

4.772 

4.500 

82.32 

S 

4.62 

4.41 

4.15 

4.728 

4.462 

S3 . 17 

0 

4.87 

4.82 

4.3S 

4.744 

4.479 

84.34 

N 

4 . 74 

4.91 

4.38 

4.725 

4.465 

86.78 

D 

5.32 

4.99 

4.38 

4.687 

4.432 

93.59 

1920 







J 

4.33 

4 . 78 

4.35 

4.645 

4.395 

90.66 

F 

4 . 85 . 

4.64 

4.15 

4.609 

4.364 

89.09 

M 

4.55 

4.74 

4.28 

4.61.4 

4.372 

85.33 

A 

4 .06 

4.22 

4.19 

4.554 

4.318 

85.84 

M 

3.81 

4.06 

4.03 

4.516 

4.285 

86 . 75 

J 

4.15 

4.13 

3.88 

4.517 

4.288 

93.29 

J 

4 . 27 

4.36 

3.94 

4.542 

4.315 

92.09 

A 

4.52 

4.66 

4.22 

3 555 

4.331. 

94.67 

S 

5.02 

4.91 

4.49 

4.550 

4.329 

97.49 

0 

4 . 75 

4.99 

4.53 

4 . 543 

4.325 

94.54 

N 

4.56 

4.68 

4.43 

4.502 

4.289 

95.24 

D 

5.16 

4.67 

4.49 

4.485 

4.278 

97.05 

1927 







J 

4.32 

4.55 

4.19 

4.454 

4.251 

9S.36 

F 

4.03 

4.42 

3.91 

4.452 

4.253 

102.61 

■ M 

4 . 13 

4.42 

4.00 

4.411 

4.217 

103.69 

A 

4 . 18 

4.38 

4.09 

4.355 

4.168 

106.14 

M 

4 . 26 

4.36 

4.12 

4.347 

4.165 

108.47 

J 

4.33 

4.40 

4.12 

4. 380 

4.200 

110.22 

J 

4.05 

4.44 

4.06 

4 . 384 

4.209 

112.10 

A 

3.68 

4.08 

3.90 

4.342 

4.174 

113.47 

S 

3.80 

4.17 

3.91 

4.305 

4.143 

115.39 

0 

3.90 

4.34 

4.00 

4.257 

4.101 

115.15 

N 

3.60 

4.15 

3.93 

4.206 

4.057 

114.23 

D 

4. 38 

4.19 

3.97 

4.183 

4.040 

116.58 

1928 







J 

4.24 

4.35 

3.88 

4.187 

4.049 

114.79 

F 

4.38 

4.55 

3.99 

4.208 

4.073 

111.84 

M 

4.47 

4.61 

4.19 

4.213 

4.082 

115.66 

A 

5.08 

4.88 

4.31 

4.231 

4.104 

120.49 

M 

5.70 

5.17 

4.55 

4.275 

4.151 

122.41 

J 

6.32 

5.76 

4.72 

4.371 

4.249 

116.52 

.T 

6.05 

5.93 

5.09 

4.437 

4.317 

114.85 

A 

6.87 

6.34 

5.42 

4.496 

4.377 

116.57 

S 

7.26 

7.06 

5.59 

4.442 

4.329 

119.60 

0 

6.98 

7.10 

5.51 

4.435 

4.322 

118.42 

N 

6.67 

6.88 

5.38 

4.395 

4.287 

124.37 

D 

8.60 

7.47 

5.44 

4.468 

4.360 

124.91 
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TABLE 10 (Concluded) 


Date 

1 

Call 

Money 

2 

Time 

Money 

Coral. 

Paper 

4 

Unadj. 

Bonds 

5 

Adjust. 

Bonds 

6 

Stock 

Prices 

1933 







J 

1.00 

.50 

1.38 

5.290 

4.174 

25 . 14 

F 

1.00 

.66 

1.38 

5.390 

4 . 173 

23.81 

M 

3 32 

2.94 

2.78 

5.681 

4 . 337 

23.75 

A 

1.37 

1.25 

2.56 

5.907 

4.515 

25.46 

M 

1.00 

1.04 

2.08 

5.485 

4 . 357 

34.64 

J 

1.00 

.93 

1.69 

5.162 

4.205 

40.36 

J 

l .00 

1.16 

1.50 

4.964 

4.128 

45.93 

A 

.98 

1.08 

1.50 

4.921 

4.076 

45.56 

S 

.75 

.64 

1.25 

5.159 

4.100 

42.99 

0 

.75 

.69 

1.25 

5.185 

4.111 

35.50 

N 

.75 

.83 

1.25 

5.576 

4.2-10 

35.40 

D 

.94 

1.09 

1.41 

5.417 

4.200 

37.34 

1934 







J 

F 

1.00 

1.09 

1.25 

4.997 

4.084 

41.68 

1.00 

.91 

1.22 

4.695 

3.996 

46.05 

M 

1.00 

.88 

1.00 

4.597 

3,926 

44.37 

A 

1.00 

.88 

1.00 

4.515 

3.865 

44.87 

M 

1.00 

.88 

.90 

4.467 

3.812 

40.31 

J 

1.00 

.88 

.75 

4.402 

3.728 

40.32 

j 

1.00 

.88 

.75 

4.379 

3.721 

35.93 

A 

1.00 

.88 

.75 

4.494 

3.771 

32.82 

S 

1.00 

.88 

.75 

4.592 

3.826 

32.08 

0 

1.00 

.88 

.75 

4.491 

3.762 

32.95 

N 

1.00 

.S8 

.75 

4.401 

3.680 

32.53 

D 

1.00 

.S8 

.75 

4.307 

3.611 

33.47 

1935 







J 

1.00 

.88 

.75 

4.209 

3.523 

32.39 

F 

1.00 

.88 

.75 

4.148 

3.438 

30.55 

M 

1.00 

.88 

.75 

4.225 

3.409 

26.73 

A 

.64 

.56 

.75 

4.262 

3.411 

27.54 

M 

.25 

.25 

.75 

4.206 

3.438 

29.05 

J 

.25 

.25 

.75 

4.173 

3.417 

30.10 

J 

.25 

.25 

.75 

4.129 

3.397 

31.71 

A 

.25 

.25 

.75 

4.178 

3.451 

33 . 52 

S 

.25 

.25 

.75 

4.214 

3.467 

34.10 

0 

.29 

.34 

.75 

4.243 

3.479 

32.00 

N 

.75 

1.00 

.75 

4.232 

3.443 

35.61 

D 

75 

1.00 

.75 

4.612 

3.414 

38.36 

1936 







J 

.75 

1.00 

.75 

4.047 

3.360 

41.38 

F 

.75 

1.00 

.75 

3.941 

3.312 

46.59 

M 

.75 

1.00 

.75 

3.882 

3.251 

45.55 

A 

.75 

1.00 

.75 

3.905 

3.245 

43.51 

M 

.93 

1.19 

.75 

3.895 

3.215 

42.08 

J 

1.00 

1.25 

.75 

3.875 

3.200 

44.26 

J 

1.00 

1.25 

.75 

3.881 

3.220 

47.52 

A 

1.00 

1.25 

.75 

3.877 

3.240 

50.10 

S 

1 00 

1 .25 

.75 

3.843 

3.211 

51.37 

0 

1.00 

1.25 

.75 

3.828 

3.200 

54.06 

N 

1.00 

1.25 

.75 

3.796 

3.170 

53.06 

D 

1.00 

1.25 

.75 

3.747 

3.125 

50.31 

1937 







J 

1.00 

1.25 

.75 ".1 

3.764 

3.146 

51.44 
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TABLE 11 

An Adjusted Arithmetic Average Index Number 1 of the Yields of 
American Railroad Bonds, 

Monthly, January 1857-January 1936 

Col. 1 Logarithms of Index. 

Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve (logarithms) from Trend Curve 
(logarithms). 

For the nature of the graduations given in columns 2 and 3 see 
Appendix D. 


*See Table 10. 
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An Adjusted Arithmetic Index Number of the Yields of 
American Railroad Bonds. 


Date 

1 

2 

3 .-Li 

Date 

t 

2 

j 

4 

1857 






1862 






J 

.8209 

.8249 

.8255 


-.0006 

J 

.7879 

.7920 

.7452 


-.0468 

F 

.8180 

.8268 

.8261 


-.0007 

F 

.7710 

.7854 

.7426 


-.0428 

M 

.8190 

.8301 

.8264 


-.0037 

M 

.7752 

.7775 

.7397 


-.0378 

A 

.8208 

.8346 

.8266 


-.0080 

A 

.7723 

.7682 

.7369 


-.0313 

M 

.8258 

.8401 

.8265 


-.0136 

M 

.7498 

.7578 

.7343 


-.0235 

J 

.8356 

.8460 

.8264 


-.0196 

J 

. 7385 

. 7464 

.7318 


-.0146 

J 

.8377 

.8518 

.8262 


-.0256 

J 

.7423 

. 7344 

. 7292 


-.0052 

A 

.8421 

.8568 

.8260 


-.0308 

A 

. 7335 

.7224 

.7268 


-.0044 

S 

. 8850 

.8604 

.8258 


-.0346 

S 

.7197 

.7109 

. 7245 


-.0136 

O 

.9154 

.8624 

.8254 


-.0370 

O 

.7029 

.7001 

.7223 


-.0222 

N 

.8847 

.8624 

.8249 


-.0375 

N 

.6936 

.6905 

. 7203 


-.0298 

D 

.8673 

.8602 

.8244 


f .0358 

D 

.6973 

.6824 

.7184 


-.0360 

1858 






1863 






J 

.8558 

.8558 

.8237 

+ .0321 

J 

.6613 

.6761 

.7166 


-.0405 

F 

.8338 

.8494 

.8230 

+ .0264 

F 

.6474 

.6719 

.7152 


-.0433 

M 

.8192 

.8413 

.8222 

+ .0191 

M 

.6542 

.6699 

.7138 


-.0439 

A 

.8173 

.8321 

.8216 

+ .0105 

A 

.6740 

.6700 

.7126 


-.0426 

M 

.8129 

.8225 

.8208 

+ .0017 

M 

.6749 

.6722 

.7113 


-.0391 

J 

.8107 

.8131 

.8200 


-.0069 

J 

.6799 

.6759 

.7105 


-.0346 

J 

.8079 

.8047 

.8193 


-.0146 

J 

.6844 

.6806 

.7099 


-.0293 

A 

.8080 

.7978 

.8186 


- .0208 

A 

.6872 

.6854 

.7097 


-.0243 

S 

.8032 

.7926 

.8178 


-.0252 

S 

.6869 

.6895 

.7093 


-.0198 

O 

.7918 

. 7892 

.8170 


-.0278 

O 

.6838 

.6923 

. 7093 


-.0170 

N 

. 7869 

.7875 

.8162 


-.0287 

N 

.6933 

.6933 

.7097 


-.0164 

D 

.7858 

.7870 

.8155 


-.0285 

D 

.7017 

.6923 

.7100 


-.0177 

1859 






1864 






J 

.7861 

.7874 

.8146 


-.0272 

J 

.7082 

.6S95 

.7104 


-.0209 

F 

.7854 

.7884 

.8137 


-.0253 

F 

.7055 

.6855 

.7112 


-.0257 

M 

.7857 

.7899 

.8128 


-.0229 

M 

.6917 

.6810 

.7121 


-.0311 

A 

. 7843 

.7916 

.8119 


-.0203 

A 

.6752 

.6766 

.7132 


-.0366 

M 

.7925 

.7934 

.8109 


-.0175 

M 

.6743 

.6734 

.7148 


-.0414 

J 

.8040 

.7953 

.8099 


-.0146 

J 

.6667 

.6720 

.7161 


-.0441 

J 

.8037 

.7970 

.8088 


-.0118 

J 

.6398 

.6728 

.7178 


-.0450 

A 

.8009 

.7982 

.8076 


-.0094 

A 

.6414 

.6761 

.7197 


-.0436 

S 

.7923 

.7988 

.8064 


-.0076 

S 

.6730 

.6821 

.7221 


-.0400 

0 

.7952 

.7984 

.8053 


-.0069 

o 

. 7066 

.6904 

.7244 


-.0340 

N 

.7976 

.7969 

.8040 


-.0071 

N 

. 7029 

.7009 

.7269 


-.0260 

D 

.7962 

.7944 

.8027 


-.0083 

D 

.7155 

.7129 

. 7294 


-.0165 

1860 






1865 






J 

.7957 

.7912 

.8010 


-.0098 

J 

.7325 

.7259 

.7320 


-.0061 

F 

.7928 

.7875 

.7997 


-.0122 

F 

.7452 

.7391 

.7348 

H 

|- . 0043 

M 

.7893 

.7838 

.7981 


-.0143 

M 

.7679 

.7520 

.7378 


-.0142 

A 

.7842 

.7804 

.7964 


-.0160 

A 

.7750 

.7640 

.7407 


-.0233 

M 

.7762 

.7776 

.7945 


-.0169 

M 

.7734 

.7745 

.7438 


-.0307 

J 

.7688 

.7755 

.7927 


-.0172 

J 

.7917 

.7835 

.7469 


-.0366 

J 

. 7655 

.7744 

.7908 


-.0164 

J 

.7843 

.7909 

.7501 


-.0408 

A 

.7643 

.7742 

.7888 


-.0146 

A 

.7868 

.7968 

.7532 


-.0436 

S 

.7655 

.7749 

.7868 


-.0119 

S 

.7900 

.8013 

.7567 


-.0446 

O 

.7690 

.7767 

.7848 


-.0081 

O 

.7957 

.8047 

.7599 


-.0448 

N 

.7898 

.7793 

.7825 


-.0032 

N 

.8030 

.8071 

.7632 


■-.0439 

D 

.8089 

.7828 

.7802 

+ .0026 

D 

.8067 

.8087 

.7666 


+ 0421 

1861 






1866 






J 

.7931 

.7869 

.7778 


-.0091 

J 

.8123 

.8096 

.7697 


-.0399 

F 

.7891 

.7914 

.7754 


-.0160 

F 

.8152 

.8097 

.7729 


-.0368 

M 

.7854 

.7960 

.7728 


-.0232 

I \ M 

.8200 

.8093 

.7759 


-.0334 

A 

.7896 

.8001 

.7703 


-.0298 

' A 

.8168 

.8084 

.7788 


-.0296 

M 

.8124 

.8036 

.7676 


-.0360 

M 

.8085 

.8070 

.7816 


-.0254 

J 

.8095 

.8061 

.7649 


.0412 

J 

.8062 

.8053 

.7843 


-.0210 

J 

.7983 

.8075 

.7622 


-.0453 

J 

.8001 

.8034 

.7869 


-.0165 

A 

.8000 

.8076 

.7595 


.0481 

A 

.7965 

.8015 

. 7894 


-.0121 

S 

. 8072 

.8067 

.7566 


-.0501 

S 

,7939 

.7996 

.7916 


-.0080 

O 

.8117 

.8046 

.7539 


-.0507 

O 

.7922 

.7980 

.7939 


-.0041 

N 

.8090 

.8015 

.7511 


.0504 

N 

.7896 

.7969 

.7959 


-.0010 

D 

.8089 

.7973 

.7482 


.0491 

D 

.7965 

.7963 

. 7980 


-.0017 
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Date 

! 

2 

3 

4 

Date 

1 

2 

3 


4 

1867 

J 


. 7963 

.7994 

-.0031 

1872 

J 

.7906 

.7947 

.8018 


-.0071 

F 

. 7998 

. 7969 

.8008 

-.0039 

F 

.7881 

.7937 

.8012 


-.0075 

M 

.8005 

. 7980 

.8023 

-.0043 

M 

.7933 

.7929 

.8006 


-.0077 

A 


. 7993 

.8036 

-.0043 

A 

.7923 

.7922 

. 7998 


- . 0076 

M 

.8043 

.8006 

.8048 

-.0042 

M 

.7921 

.7918 

.7992 


- . 0074 

J 

.8045 

.8017 

.8059 

-.0042 

J 

.7892 

.7914 

. 7984 


-.0070 

J 

. 7965 

.8025 

.8070 

-.0045 

J 

.7835 

.7911 

.7977 


. 0066 

A 

. 7955 

.8026 

.8077 

-.0051 

A 

.7875 

.7908 

. 7968 


- . 0060 

S 

. 7964 

.8023 

.8082 

-.0059 

S 

.7916 

.7906 

. 7959 


-.0053 

0 

.8014 

.8014 

.8088 

-.0074 

O 

.7941 

.7903 

. 7950 


. 0047 

N 

.8055 

.8002 

.8093 

-.0091 

N 

.7967 

. 7903 

. 7939 


-.0036 

D 

.8072 

.7987 

.8096 

-.0109 

D 

.7970 

.7903 

.7931 


-.0028 

1868 

J 

.8002 

.7973 

.8098 

-.0125 

1873 

J 

.7917 

.7906 

.7918 


-.0012 

F 

.7951 

. 7959 

.8100 

-.0141 

F 

.7900 

.7910 

. 7907 


-.0003 

M 

.7935 

. 7949 

.8102 

-.0153 

M 

.7903 

.7916 

. 7894 


-.0022 

A 

.7955 

.7944 

.8102 

-.0158 

A 

.7915 

.7922 

.7882 


-.0040 

M 

.792 3 

.7942 

.8101 

-.0159 

M 

.7896 

.7928 

. 7869 


-.0059 

J 

. 7907 

.7945 

.8100 

-.0155 

J 

.7866 

.7933 

.7857 


-.0076 

J 

.7902 

.7952 

.8100 

-.0148 

J 

.7826 

.7935 

. 7843 


-.0092 

A 

.7912 

.7962 

.8098 

-.0136 

A 

.7826 

. 7935 

. 7829 


-.0106 

S 

. 7955 

.7975 

.8095 

-.0120 

S 

.7900 

. 7932 

.7813 


-.0119 

0 

. 7999 

.7991 

.8093 

-.0102 

O 

.8120 

.7926 

.7798 


-.0128 

N 

.8048 

,8009 

.8091 

-.0082 

N 

.8127 

.7917 

.7784 


-.0133 

D 

.8087 

.8029 

.8088 

-.0059 

D 

.7996 

. 7905 

.7767 


KOI 38 

1869 

l 

.8088 

.8052 

.8084 

-.0032 

1874 

J 

. 7839 

.7889 

.7749 


b.0140 

.8095 

.8075 

.8082 

-.0007 

F 

.7766 

.7868 

.7732 


-.0136 

M 

.8125 

.8098 

.8080 

+ .0018 

M 

.7757 

.7843 

,7714 


-.0129 

A 

.8141 

.8121 

.8078 

+ .0043 

A 

.7740 

.7814 

.7697 


-.0117 

M 

.8081 

.8141 

.8075 

+ .0066 

M 

.7771 

.7781 

.7680 


-.0101 

J 

.8074 

.8157 

.8073 

+ .0084 

J 

.7728 

.7746 

. 7661 


b . 0085 

J 

.8118 

.8169 

.8072 

+ .0097 

J 

.7724 

.7710 

. 7642 


-.0068 

A 

.8110 

.8175 

.8071 

+.0104 

A 

.7713 

. 7674 

. 7624 


b .0050 

S 

.8159 

.8176 

.8070 

+ .0106 

S 

.7688 

.7640 

. 7608 


b . 0032 

0 

.8221 

.8172 

.8070 

+ .0102 

O 

.7641 

.7608 

.7589 


b . 0019 

N 

.8245 

.8164 

.8069 

+ .0095 

N 

.7574 

.7578 

.7571 


-.0007 

D 

.8272 

.8153 

.8068 

+ .0085 

D 

.7561 

. 7549 

.7553 


-.0004 . 

1870 

J 

.8229 

.8139 

.8068 

+ .0071 

1875 

J 

.7506 

.7520 

. 7534 


-.0014 

F 

.8096 

.8124 

.8068 

+ .0056 

F 

.7478 

.7491 

.7517 


- .0026 

M 

.8042 

.8108 

.8067 

+ .0041 

M 

.7461 

.7466 

.7499 


-.0033 

A 

.8064 

.8092 

.8067 

+ .0025 

A 

. 7403 

.7436 

.7481 


-. 0045 

M 

.8028 

.8078 

.8066 

+ .0012 

M 

.7370 

. 7407 

. 7462 


-.0055 

J 

. 7996 

.8064 

.8065 

-.0001 

J 

.7388 

.7379 

. 7446 


-.0067 

J 

.7991 

.8053 

.8064 

-.0011 

J 

.7344 

.7352 

.7428 


-.0076 

A 

.8040 

. 8045 

.8063 

-.0018 

A 

.7332 

.7323 

.7411 


-.0083 

S 

.8058 

.8039 

.8063 

-.0024 

S 

.7299 

.7298 

.7394 


-.0096 

0 

.8070 

.8038 

.8062 

—0024 

O 

.7324 

.7274 

.7377 


-.0103 

N 

.8083 

.8038 

.8060 

-.0022 

N 

.7292 

.7251 

.7361 


-.0110 

D 

.8108 

.8041 

.8059 

-.0018 

D 

.7242 

.7227 

. 7345 


-.0118 

1871 

J 

.8074 

.8043 

.8058 

-.0015 

1876 

J 

.7196 

.7204 

. 7330 


-.0126 

F 

.8050 

.8046 

.8056 

-.0010 

F 

.7150 

.7182 

.7316 


-.0134 

M 

.8041 

.8045 

.8054 

-.0009 

M 

.7120 

.7161 . 

.7301 


-.0140 

A 

.8031 

.8042 

.8051 

-.0009 

A 

.7141 

.7144 

.7288 


-.0144 

M 

.8002 

.8037 

.8049 

-.0012 

M : 

.7163 

.7130 

.7272 


-.0142 

J 

. 7998 

8029 

.8047 

-.0018 

J 

.7142 

.7120 

.7259 : 


-.0139 

J 

.7994 

.8019 

.8044 

-.0025 

J 

.7090 

.7115 

.7245 


- .0130 

A 

.7973 

.8008 

.8040 

-.0032 

A 

.7066 

.7114 

.7232 j 


-.0118 

S 

. 7959 

.7995 

.8036 

-.0041 

S 

.7134 

.7117 

.7220 . 


-.0103 

0 

.8040 

.7982 

.8031 

-.0049 

o 

.7139 

.7122 

. 7208 


-.0086 

N 

.8070 

.7970 

.8027 

-.0057 

N 

.7131 

.7128 

.7198 


-.0070 

D 

.8034 

.7958 

.8023 

-.0065 

D 

.7131 

.7135 I 

.7186 


-.0051 
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Date 

1 

2 

3 


4 

Date 

1 

2 



4 

1877 

J 

.7105 

.7141 

.7174 


-.0033 

1882 

.T 

F 

.6219 

.6208 

.6248 


-.0040 

F 

.7137 

.7146 

.7165 


-.0019 

.6247 

.6217 

.6242 


-.0025 

M 

.7199 

.7150 

.7154 


-.0004 

M 

.6270 

.6224 

.6238 


- .0014 

A 

.7210 

.7152 

.7143 


-.0009 


.6224 

.6230 

.6233 


. 0003 

M 

.7177 

■715 2 

.7132 


-.0020 

M 

.6201 

.6232 

.6230 

- 

. 0002 

J 

.7126 

.7151 

.7122 


-.0029 

J 

.6206 

.6233 


- 

- . 0006 

J 

. 7086 

.7150 

.7111 


-.0039 

J 

.6190 

.6232 

.6223 

+ . 0009 

A 

.7112 

.7144 

.7101 


-.0043 

A 

.6222 

.6230 

.6220 

+ .0010 

S 

.7130 

.7139 

.7090 


-.0049 

S 

.6241 

.6229 

.6218 

+ .0011 

o 

.7154 

.7133 

.7079 


-.0054 

0 

.6232 


.6216 

- 

-.0013 

N 

.7145 

.7128 

.7068 


-.0060 

N 

.6254 

.6232 

.6213 

+ .0019 

D 

.7117 

.7124 

.7057 


. 0067 

D 

.6252 

.6236 

.6211 

+ . 0025 

1878 

J 

.7120 

.7121 

.7044 


b.0077 

1883 

J 

.6217 

.6243 

.6203 


-.0035 

F 

.7117 

.7118 

.7033 


-.0085 

F 

.6250 

.6251 

.6204 


. 0047 

M 

.7123 

.7116 

.7020 


-.0096 

M 

.6267 

.6258 

.6202 


-.0056 

A 

.7124 

.7113 

. 7008 


-.0105 

A 

.6249 

.6262 

.6199 


- . 0063 

M 

. 7099 

.7107 

.6992 


-.0115 

M 

.6246 

.6263 

.6196 


.0067 

J 

. 7049 

. 7099 

.6979 


-.0120 

.7 

.6244 

.6261 

.6192 


- . 0069 

J 

. 7049 

, 70S6 

.6965 


-.0121 

J 

.6243 

.6254 

.6187 


-.006 7 

A 

. 7080 

. 7069 

.6949 


-.0120 

A 

.6277 

.6245 

.6182 


- . 0063 

S 

.7078 

. 7046 

.6931 


-.0115 

S 

.6283 

.6234 

.6178 


-.0056 

O 

.7058 

.7020 

.6914 


-.0106 

O 

.6274 

.6223 

.6173 


. 0050 

N 

.7027 

.6991 

.6897 


-.0094 

N 

.6243 

.6213 

.6168 


. 0045 

D 

.7012 

.6959 

.6879 


b.0080 

D 

.6224 

.6204 

.6163 

+ .0041 

1879 

J 

.6921 

.6926 

.6861 


b . 0065 

1884 

J 

.6194 

.6199 

.6155 


-.0044 

F 

.6802 

.6893 

.6842 


-.0051 

F 

.6149 

.6196 

.6149 


. 0047 

M 

. 6874 

.6861 

.6823 


-.0038 

M 

.6114 

.6196 

.6141 


-.0055 

A 

.6875 

.6830 

.6804 


-.0026 

A 

.6088 

.6197 

.6133 


-.0064 

M 

.6774 

.6802 

.6784 


b.oois 

M 

.6170 

.6200 

.6125 


-.0075 

J 

.6735 

.6777 

.6765 


-.0012 

J 

.6273 

.6204 

.6116 


. 0088 

j 

. 6696 

.6756 

.6743 


-.0013 

J 

.6286 

.6207 

.6107 


-.0100 

A 

.6691 

.6738 

.6722 


K0016 

A 

.6219 

.6209 

.6098 


-.0111 

S 

.6768 

.6724 

.6701 


r .0023 

S 

.6227 

.6208 

.6089 


r .0119 

0 

.6757 

.6712 

.6680 


b . 0032 

O 

.6222 

.6203 

.6080 


-.0123 

N 

.6739 

.6702 

.6659 


b . 0043 

N 

.6228 

.6194 

.6069 


-.0125 

D 

.6707 

.6690 

.6638 


b . 0052 

D 

.6190 

.6180 

.6058 


b.0122 

1880 

J 

.6668 

.6676 

.6615 

+ .0061 

1885 

J 

.6142 

.6170 

.6046 

H 

b .0124 

F 

.6613 

.6658 

.6594 

+ . 0064 

F 

.6106 

.6136 

.6034 

- 

-.0102 

M 

.6600 

.6634 

.6572 

4-. 0062 

M 

.6066 

.6108 

.6022 


-.0086 

A 

. 6609 

.6606 

.6551 

4-. 0055 

A 

.6056 

.6077 

.6011 


-.0066 

M 

.6601 

.6564 

.6530 

4-. 0034 

M 

.6039 

.6043 

.5997 

- 

-.0046 

J 

.6566 

.6526 

.6508 

4-. 0018 

J 

.5985 

.6008 

.5984 

- 

-.0024 

J 

.6496 

.648.4 

.6488 


-.0004 

J 

.5954 

.5973 

.5971 

- 

-.0002 

' A 

.6451 

.6440 

.6467 


-.0027 

A 

.5945 

.5939 

.5958 


-.0019 

S 

.6421 

.6394 

.6450 


-.0056 

S 

.5931 

.5903 

.5944 


-.0041 

O 

.6379 

.6357 

.6430 


-.0073 

O 

.5888 

.5867 

.5931 


-.0064 

N 

.6277 

.6312 

.6412 


-.0100 

N 

.5858 

.5831 

.5917 


-.0086 

D 

.6208 

.6269 

.6396 


-.0127 

D 

.5835 

.5796 

.5902 


-.0106 

1881 

J 

.6167 

.6230 

.6379 


-.0149 

1886 

J 

.5761 

.5762 

.5889 


-.0127 

F 

.6213 

.6197 

.6363 


-.0166 

F 

.5685 

.5732 

.5875 


-.0143 

M 

.6257 

.6170 

.6349 


-.0179 

M 

.5670 

.5707 

.5862 


-.0155 

A 

.6242 

.6152 

.6336 


-.0184 

A 

.5682 

.5685 1 

.5848 


-.0163 

M 

.6127 

.6141 

.6321 


-.0180 

M 

.5678 

.5669 

.5835 


-.0166 

J 

.6059 

.6138 

.6308 


-.0170 

J 

.5643 

.5657 

.5822 


-.0165 

J 

.6062 

.6141 

.6296 


-.0155 

J 

.5609 

.5650 

.5808 


-.0158 

A 

.6097 

.6148 

.6287 


-.0139 

A 

.5621 

.5647 

.5795 


-.0148 

S 

.6177 

.6159 

.6277 


-.0118 

S 

.5685 

.5650 

.5782 


-.0132 

0 

.6221 

.6172 

.6268 


-.0096 

■ O -j 

.5686 

.5653 

.5770 


-.0117 

N 

.6199 

.6184 

.6261 


-.0077 

N' 

.5684 

.5660 

.5758 


-.0098 

D 

.6224 

.6197 

.6253 


-.0056 

D 

.5712 

.5671 

.5746 


- .0075 
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Date 

1 

2 

3 

* 

Date 

1 

2 

3 

4 







1892 








.5684 

.5732 


.0048 

J 

.5739 

.5774 

.5762 

+ .0012 



.5698 

.5721 


.0023 

F 

.5713 

.5751 

.5765 


.0014 


.5711 

.5713 

.5709 


-.0004 

M 

.5722 

.5729 

.5768 


.0039 



.5728 

.5699 


-.0029 

A 

.5705 

.5708 

.5770 


.0062 

M 


.5743 

.5688 


-.0055 

M 

.5683 

.5690 

.5770 


.0080 


.5703 

.5756 

.5679 


-.0077 

J 

.5669 

.5676 

.5770 


.0094 



.5766 

.5669 


-.0097 

J 

.5657 

.5665 

.5770 


.0105 



.5774 

.5661 


-.0113 

A 

.5667 

.5660 

.5769 


.0109 




.5652 


-.0127 

S 

.5711 

.5661 

.5768 


.0107 

o 

.5865 

.5780 

.5646 


-.0134 

0 

.5710 

.5669 

.5766 


.0097 



.5778 

.5639 


-.0139 

N 

.5719 

.5683 

.5762 


.0079 

D 

.5801 

.5772 

.5632 


b.0140 

D 

.5736 

.5705 

.5759 


.0054 







1893 






I 

.5731 

.5763 

.5625 

+ .0138 

J 

.5712 

.5731 

.5756 


.0025 

F 

.5701 

.5751 

.5621 

+ .0130 

F 

.5679 

.5760 

.5751 


-.0009 

M 

.5719 

.5736 

.5616 

+ .0120 

M 

.5714 

.5790 

.5748 


-.0042 

A 

.5718 

.5720 

.5612 

+ .0108 

A 

.5718 

.5818 

.5742 


-.0076 

M 

.5696 

.5 703 

.5609 

+ .0094 

M 

.5769 

.5841 

.5735 


-.0106 

J 

.5670 

.5684 

.5607 

+ .0077 

J 

.5839 

.5858 

.5729 


-.0129 

J 

.5616 

.5666 

.5605 

+ .0061 

J 

.5979 

.5868 

.5722 

- 

-.0146 

A 

.5608 

.5647 

.5604 

+ .0043 

A 

.6081 

.5869 

.5714 


-.0155 

S 

.5640 

.5628 

.5603 

+ .0025 

S 

.5944 

.5862 

.5706 


-.0156 

0 

.5648 

.5608 

.5603 

+ .0005 

O 

.5886 

.5846 

.5698 


-.0148 

N 

.5629 

.5588 

.5603 


.0015 

N 

.5788 

.5821 

.5690 


-.0131 

D 

.5614 

.5567 

.5604 

- 

.0037 

D 

.5722 

.5789 

.5681 


h.0108 

1889 






1894 






J 

.5562 

.5547 

.5604 


.0057 

J 

.5714 

.5750 

.5671 

--.0079 

F 

.5509 

.5528 

.5606 


.0078 

F 

.5660 

.5708 

.5662 

-.0046 

M 

.5520 

.5510 

.5608 


.0098 

M 

.5620 

.5664 

.5654 

--.0010 

A 

.5511 

.5494 

.5609 


.0115 

A 

.5570 

.5623 

.5645 


-.0022 

M 

.5460 

.5482 

.5610 


.0128 

M 

.5572 

.5588 

.5632 


-.0044 

J 

.5411 

.5474 

.5613 


.0139 

J 

.5576 

.5559 

.5624 


-.0065 

J 

.5436 

.5470 

.5616 


.0146 

J 

.5591 

.5539 

.5613 


-.0074 

A 

.5448 

.5470 

.5618 


.0148 

A 

.5566 

.5525 

.5603 


-.0078 

S 

.5455 

.5474 

.5621 


.0147 

S 

.5534 

.5517 

.5591 


-.0074 

0 

.5504 

.5482 

.5623 


.0141 

O 

.5493 

.5511 

.5582 


-.0071 

N 

.5543 

.5494 

.5627 


.0133 

N 

.5461 

.5505 

.5573 


-.0068 

D 

.5560 

.5509 

.5630 


.0121 

D 

.5458 

.5497 

.5563 


-.0066 

1890 






1895 






J 

.5544 

.5526 

.5635 


.0109 

J 

.5465 

.5486 

.5551 


-.0065 

F 

.5549 

.5545 

.5639 


.0094 

F 

.5504 

.5472 

.5542 


-.0070 

M 

.5572 

.5565 

.5644 


.0079 

M 

.5517 

.5455 

.5533 


-.0078 

A 

.5576 

.5585 

.5648 


.0063 

A 

.5522 

.5438 

.5523 


-.0085 

M 

.5579 

.5604 

.5653 


.0049 

M 

.5464 

.5419 

.5512 


-.0093 

J 

.5601 

.5624 

.5658 


.0034 

J 

.5393 

.5402 

.5503 


-.0101 

J 

.5617 

.5643 

.5663 


.0020 

J 

.5359 

.5385 

.5493 


-.0108 

A 

.5660 

.5663 

.5669 


.0006 

A 

.5305 

.5371 

.5482 


-.0111 

S 

.5688 

.5685 

.5674 


-.0011 

S 

.5310 

.5360 

.5471 


-.0111 

O 

.5720 

.5708 

.5679 


-.0029 

o 

.5320 

.5355 

.5460 


-.0105 

N 

.5779 

.5733 

.5685 


-.0048 

N 

.5338 

.5356 

.5450 


-.0094 

D 

.5834 

.5760 

.5691 


K0069 

D 

.5400 

.5363 

.5440 


-.0077 

1891 






1896 






J 

.5737 

.5788 

.5698 


-.0090 

J 

.5459 

.5378 

.5429 


-.0051 

F 

.5740 

.5812 

.5703 


-.0109 

F 

.5410 

.5399 

.5417 | 


-.0018 

M 

.5798 

.5835 

.5710 


-.0125 

M 

.5414 

.5423 

.5406 


-.0017 

A 

.5816 

.5853 

.5717 ; 


-.0136 

A 

.5409 

.5448 

.5395 1 


-.0053 

M 

.5853 

.5866 

.5723 


-.0143 

M 

.5386 

.5469 

.5383 


-.0086 

J 

.5912 

.5872 

.5729 


K0143 

J 

.5372 

.5485 

.5372 


-.0113 

J 

.5910 ! 

.5873 i 

.5736 


-.0137 

J 

.5467 

.5494 

.5361 j 


-.0133 

A 

.5912 

.5867 

.5741 


-.0126 

A 

.5667 

.5494 

.5349 1 


-.0145 

S 

.5892 

.5856 

.5746 


-.0110 

S 

.5590 

.5485 

.5336 


-.0149 

O 

.5852 

.5839 

.5752 


KQ087 

O 1 

.5547 

.5468 1 

.5325 1 


-.0143 

N 

.5824 

.5819 

.5756 


(-.0063 

N 

.5439 

.5444 

.5313 


-.0131 

D 

.5785 

.5797 

1 

.5760 


I-.0037 

■ D 

.5386 

.5414 

.5301 


[-.0113 
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An Adjusted Arithmetic Index Number of the Yields of 
American Railroad Bonds. 


Date 

1 

2 

3 

‘ 1 

Date 

1 

2 

3 


4 

1897 






1902 






J 

.5331 

.5380 

.5290 

- 

-.0090 

J 

.5049 

.5058 

.5132 


-.0074 

F 

.5301 

.5347 

.5279 

+ . 0068 

F 

.5047 

.5063 

.5143 


-.0080 

M 

.5240 

.5308 

.5268 

+ .0040 

M 

.5053 

.5068 

.5155 


-.0087 

A 

.5251 

.5269 

.5257 

+ .0012 

A 

.5052 

.5076 

.5167 


-.0091 

M 

.5235 

.5233 

.5245 


-.0012 

M 

.5074 

.5087 

.5178 


-.0091 

J 

.5196 

.5203 

.5235 


-.0032 

J 

.5097 

.5100 

.5189 


-.0089 

J 

.5157 

.5174 

.5225 


-.0051 

J 

.5122 

.5118 

.5200 


-.00S2 

A 

.5180 

.5160 

.5215 


-.0055 

A 

.5147 

.5138 

.5212 


-.0074 

S 

.5190 

.5153 

.5204 


-.0051 

S 

.5172 

.5164 

.5224 


-.0060 

0 

.5192 

.5153 

.519S 


-.0042 

o 

.5218 

.5192 

.5235 


- . 0043 

N 

.5171 

.5159 

.5185 


-.0026 

N 

.5236 

.5223 

.5246 


-.0023 

D 

.5115 

.5167 

.5175 


-.0008 

D 

.5269 

.5256 

.5257 


-.0001 

1898 






1903 






.T 

.5090 

.5175 

.5165 


-.0010 

J 

.5266 

.5290 

.5267 


-.0023 

F 

.5096 

.5182 

.5156 


-.0026 

F 

.5289 

.5323 

.5277 


- . 0046 

M 

.5195 

.5186 

.5147 


-.0039 

M 

.5349 

.5356 

.5287 


. 0069 

A 

.5297 

.5186 

.5137 


-.0049 

A 

.5393 

.5386 

.5296 


-.0090 

M 

.5252 

.5181 

.5128 


-.0052 

M 

.5379 

.5415 

.5305 


-.0110 

.1 

.5188 

.5172 

.5118 


-.0054 

J 

.5423 

.5441 

.5314 


. 0127 

J 

.5135 

.5157 

.5109 


-.0048 

J 

.5480 

.5463 

.5322 


-.0141 

A 

.5103 

.5135 

.5100 


-.0035 

A 

.5536 

.5482 

.5330 


-.0152 

S 

.5124 

.5109 

.5091 


-.0018 

S 

.5546 

.5498 

.5339 


. 0159 

0 

.5091 

.5078 

.5082 


-.0004 

0 

.5507 

.5509 

.5347 


-.0162 

N 

.5048 

.5044 

.5073 


-.0028 

N 

.5478 

.5515 

.5354 


-.0161 

D 

.5008 

.5010 

.5065 


-.0055 

D 

.5492 

.5517 

.5360 


h.0157 

1899 






1904 






J 

.4951 

.4980 

.5055 


-.0075 

J 

.5486 

.5515 

.5368 


-.0147 

F 

.4958 

.4954 

.5048 


-.0094 

F 

.5502 

.5509 

.5375 


-.0134 

M 

.4961 

.4935 

.5040 


-.0105 

M 

.5521 

.5500 

.5382 

- 

-.0118 

A 

.4918 

.4923 

.5031 


-.0108 

A 

.5501 

.5488 

.5389 

- 

-.0099 

M 

.4883 

.4919 

.5023 


-.0104 

M 

.5489 

.5476 

.5397 

H 

-.0079 

J 

.4873 

.4922 

.5017 


-.0095 

. J 

.5468 

.5463 

.5403 

H 

L . 0060 

J 

1 .4898 

.4930 

! .5010 


-.0080 

J 

.5430 

.5450 

.5411 


h . 0039 

A 

.4924 

.4943 

.5003 


-.0060 

A 

.5421 

.5438 

.5418 


U ( )20 

S 

.4967 

.4957 

.4998 


-.0041 

S 

.5428 

.5427 

.5426 


b.0001 

0 

.5011 

.4973 

.4994 


-.0021 

o 

.5424 

.5417 

.5433 


-.0016 

N 

.5038 

.4990 

.4990 


.0000 

N 

.5416 

.5408 

.5440 


-.0032 

D 

.5086 

.5006 

.4987 

+ .0019 

D 

.5407 

.5400 

.5448 


-.0048 

1900 






1905 






J 

.5048 

.5020 

.4983 


-.0037 

J 

.5377 

.5393 

.5456 


-.0063 

F 

.5013 

.5032 

.4983 


-.0049 

F 

.5367 

.5387 

.5462 


-.0075 

M 

.5002 

.5040 

.4982 


-.0058 

M 

.5382 

.5383 

.5470 


-.0087 

A 

.4983 

.5044 

.49S1 


-.0063 

A 

.5392 

.5381 

.5477 


-.0096 

M 

.5021 

.5044 

.4981 


-.0063 

M 

.5400 

.5380 

.5485 


-.0105 

J 

.5040 

.5041 

.4982 


-.0059 

J 

.5396 

.5382 

.5492 


-.0110 

J 

.5041 

.5035 

.4984 


-.0051 

J 

.5384 

.5385 

.5500 


-.0115 

A 

.5044 

.5027 

.4986 


-.0041 

A 

.5388 

.5390 

.5508 


-.0118 

S 

.5050 

.5020 

.4992 


-.0028 

S 

.5389 

.5398 

.5513 


-.0115 

o 

.5054 

.5013 

.4996 


-.0017 

O 

.5391 

.5407 

.5520 


-.0113 

N 

.5028 

.5008 

.5002 


-.0006 

N 

.5419 

.5417 

.5527 


-.0110 

D 

.4997 

.5006 

.5008 


-.0002 

D 

,5430 

.5429 

.5532 


-.0103 

1901 






1906 






J 

.4986 

.5005 

.5015 


-.0010 

J 

.5418 

.5442 

.5538 


- . 0096 

F 

.4969 

.5006 

.5023 


-.0017 

F 

.5439 

.5455 

.5543 


-.0088 

M 

.4971 

.5009 

.5031 


-.0022 

M 

.5476 

.5469 

.5550 


-.0081 

A 

.4985 

.5013 

.5039 


-.0026 

A 

.5496 

.5481 

.5556 


-.0075 

M 

.5022 

.5018 

.5048 


-.0030 

M 

.5513 

.5493 

.5561 


-.0068 

J 

.5013 

.5023 

.5059 


-.0036 

J 

.5498 

.5503 

.5567 


-.0064 

J 

.5038 

.5028 

.5068 


-.0040 

J 

.5512 

.5513 

.5572 


-.0059 

A 

.5062 

.5034 

.5078 


-.0044 

A 

.5534 

.5521 

.5578 


-.0057 

S 

.5075 

.5040 

.5088 


-.0048 

S 

.5563 

.5529 

.5583 


-.0054 

0 

.5077 

.5045 

.5098 


-.0053 

O 

.5549 

.5538 

.5590 


-.0052 

■ N 

.5051 

.5049 

.5109 


-.0060 

N 

.5540 

.5549 

.5596 


-.0047 

D 

.5058 

.5054 

.5120 


-.0066 

D 

.5556 

.5564 

.5601 


-.0037 
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TABLE 11 (Continued) 


An Adjusted Arithmetic Index Number of the Yields of 
American Railroad Bonds. 


Date 

i. 


3 


Date 

1 

2 

3 


1907 


.5584 



-.0022 

1912 

J 

.5850 

.5862 

.5890 


-.0028 



.5609 

.5613 


-.0004 

F 

.5840 

.5864 

. 5900 


-.0036 


.5962 

.5640 

.5619 


-.0021 

M 

.5857 

.5866 

.5909 


- . 0043 



.5675 

.5625 


-.0050 

A 

.5866 

.5869 

.5919 


-.0050 



.5714 

.5630 


- . 0084 

M 

.5871 

.5S72 

.5929 


-.0057 



.5753 

.5637 


-.0116 


.5884 

.5877 

.5939 


-.0062 


.5731 

.5790 

.5642 


-.0148 

J 

.5894 

.5883 

.5949 


-.0066 

A 

.5788 

.5825 

.5640 


r .01 76 

A 

.5916 

.5893 

.5958 


-.0065 



.5854 

.5656 


-.0198 

S 

.5936 

.5905 

.5968 


-.0063 

O 

.5921 

.5876 

.5661 


-.0215 

O 

.5932 

.5920 

.5977 


-.0057 

N 

.6087 

.5890 

.5668 


-.0222 

N 

.5930 

.5939 

.5986 


-.0047 

D 

.5976 

.5896 

.5672 


-.0224 

D 

.5945 

.5960 

.5995 


-.0035 

1908 






1913 






J 

.5821 

.5893 

.5680 

+ .0213 

.1 

.5928 

.5983 

. 6003 


-.0020 

F 

.5809 

.5881 

.5686 

+ .0195 

F 

.5944 

.6007 

.6010 


-.0003 

M 

.5844 

.5861 

.5692 

+ .0169 

M 

.6012 

.6032 

.6018 

- 

-.0014 

A 

.5814 

.5835 

.5697 

+ .0138 

A 

.6061 

.6056 

.6024 

+ .0032 

M 

.5774 

.5803 

.5702 

+ .0101 

M 

.6110 

.6078 

.6030 

+ .0048 

J 

.5771 

.5769 

.5707 

+ .0062 

J 

.6156 

.6096 

.6036 

+ . 0060 

J 

.5748 

.5735 

.5711 

+ .0024 

J 

.6153 

.6109 

. 6040 

+ .0069 

A 

.5706 

.5702 

.5716 


-.0014 

A 

.6.110 

.6117 

.6045 

- 

-.0072 

S 

.5674 

.5673 

.5719 


-.0046 

S 

. 6069 

.6118 

.6049 

- 

- . 0069 

o 

.5666 

,5648 

.5722 


-.0074 

O 

.6104 

.6114 

.6053 

+ .0061 

N 

.5631 

.5628 

.5726 


-.0098 

N 

.6157 

.6105 

.6058 

+ .0047 

D 

.5615 

.5632 

.5729 


-.0117 

D 

.6168 

.6094 

.6062 

+ . 0032 

1909 






1914 






J 

.5593 

.5602 

.5731 


-.0129 

J 

.6087 

.60S2 

.6063 

+ .0019 

F 

.5569 

.5596 

.5735 


-.0139 

F 

.6018 

.6072 

.6067 

-b-0005 

M 

.5587 

.5593 

.5738 


-.0145 

M 

.6038 

.6065 

.6070 


-.0005 

A 

.5596 

.5594 

.5740 


-.0146 

A 

.6036 

.6063 

.6072 


-.0009 

M 

.5597 

.5598 

.5740 


-.0142 

M 

.6034 

.6065 

.6075 


-.0010 

J 

.5620 

.5606 

.5742 


-.0136 

J 

.6021 

.6072 

.6078 


-.0006 

J 

.5620 

.5618 

.5746 


-.0128 

J 

.6065 

.6084 

.6081 


-.0003 

A 

.5637 

.5633 

.5747 


-.0114 

A 

. 6104 * 

.6100 

.6083 


-.0017 

S 

.5664 

.5651 

.5748 


-.0097 

s ...1 

. 6143 * 

.6119 

,6087 


-.0032 

0 

.5684 - 

.5672 

.5749 


-.0077 

o 

. 6182 * 

.6141 

.6090 


-.0051 

N 

.5704 

.5694 

.5751 


-.0057 

N 

. 6220 * 

.6165 

.6094 


-.0071 

D 

.5714 

.5717 

.5753 


-.0036 

D 

.6258 

.6188 

.6099 


. 0089 

1910 






1915 






J 

.5719 

.5739 

.5756 


-.0017 

J 

.6197 

.6211 

.6103 j 


r .0108 

F 

.5728 

.5760 

.5758 


-.0002 

F 

.6189 

.6229 

.6108 


-.0121 

M 

.5753 

.5779 

.5760 


-.0019 

M 

.6219 

.6242 

.6113 


-.0129 

A 

.5802 

.5795 

.5762 


-.0033 

A 

.6175 

.6248 

.6117 


-.0131 

M 

.5825 

.5809 

.5766 


-.0043 

M 

.6183 

.6247 

.6121 

+ .0126 

J 

.5846 

.5820 

.5770 


-.0050 

J 

.6214 

.6239 

.6127 


-.0112 

J 

.5873 

.5829 

.5775 


-.0054 

J 

.6277 

.6227 

.6132 


- . 0095 

A 

.5869 

.5834 

.5777 


-.0057 

A 

.6308 

.6211 

.6136 


-.0075 

S 

.5821 

.5838 

.5780 


-.0058 

S 

.6319 

.6193 

.6140 

+ .0053 

O 

.5799 

.5839 

.5785 


-.0054 

O 

.6224 

.6176 

.6146 


- . 0030 

N 

.5832 

.5840 

.5789 


-.0051 

N 

.6089 

.6159 

,6150 

+ .0009 

D 

.5831 

.5840 

.5793 


b . 0047 

D 

.6072 

.6143 

.6156 


-.0013 

1911 






1916 






J 

.5824 J 

. 5S3S 

.5799 


-.0039 

J 

.6055 

.6127 

.6162 


-.0035 

F 

.5829 

.5838 

.5805 


- . 0033 

F 

.6041 

.6116 

,6168 


-.0052 

M 

.5846 

.5838 

.5811 


h-0027 

M 

.6055 

.6095 

.6176 


-.0081 

A 

.5843 

.5839 

.5818 


[-.0021 

A 

.6071 

.6079 ! 

.6182 



M 

.5831 

.5841 

.5823 


KQ018 

M 

.6080 

.6063 

.6189 



J 

.5842 

.5844 

.5830 


K0014 

J 

.6085 

.6048 i 

.6198 


-.0150 

J 

.5848 

■ 5S46 

.5838 


b.ooos 

J 

.6096 

.6036 | 

.6207 



A 

.5863 

.5849 

.5846 


b . 0003 

A 

.6113 

.6026 

.6216 


-.0190 

S 

.5880 

.5852 

.5854 


-.0002 

S 

.6100 

.6019 

.6225 



o 

.5873 

.5854 

.5862 


-.0008 

O 

.6042 

.6018 

.6236 



N 

.5851 

.5857 

.5871 


-.0014 

N 

.6003 

.6021 

.6248 


-.0227 

D 

.5858 

.5859 

.5880 


-.0021 

D 

.6004 

.6031 

.6259 


-.0228 


♦Interpolated. Stock Exchange closed. 
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Date 

1 

2 

3 

* J 

Date 

! 

2 

3 

4 

1917 






1922 






J 

.5936 

. 6049 

.6272 


-.0223 

J 

.6538 

.6633 

.6773 


.0140 

F 

.6008 

.6075 

.6287 


-.0212 

F 

.6545 

.6556 

.6762 


.0206 

M 

.6049 

.6111 

.6302 


-.0191 

M 

.6508 

.6487 

.6750 


.0263 

A 

.6150 

.6156 

.6319 


-.0163 

A 

.6428 

. 6429 

.6738 


.0309 

M 

.6270 

.6209 

.6333 


-.0124 

M 

.6407 

.6386 

.6725 


.0339 

J 

.6316 

.6270 

.6351 


-.0081 

J 

.6405 

.6358 

.6712 


.0354 

J 

.6357 

.6336 

.6370 


-.0034 

J 

.6326 

.6346 

.6700 


.0354 

A 

.6389 

. 6405 

.6389 

+ .0016 

A 

.6285 

. 6348 

.6688 


.0340 

S 

.6474 

.647.3 

.6409 

+.0064 

S 

.6276 

.6361 

.6677 


.0316 

0 

.6519 

.6538 

.6430 

+.0108 

o 

.6390 

.6384 

.6664 


.0280 

N 

.6642 

.6598 

.6451 

+.0147 

N 

.6473 

.6413 

.6653 


.0240 

D 

.6716 

. 6650 

.6472 

+ .0178 

D 

.6463 

.6446 

.6642 


.0196 

1918 






1923 






J 

.6685 

.6692 

.6495 


-.0197 

J 

.6465 

.6480 

.6631 


.0151 

F 

.6639 

.6723 

.6518 


-.0205 

F 

.6500 

.6515 

.6620 


.0105 

M 

. 6699 

.6743 

.6541 


-.0202 

M 

.6623 

.6548 

.6609 


-.0061 

A 

.6750 

.6752 

.6564 


-.0188 

A 

.6651 

.6578 

.6599 


.0021 

M 

.6688 

.6750 

.6587 


-.0163 

M 

.6585 

.6604 

.6589 


.0015 

J 

.6738 

.6740 

.6609 


-.0131 

J 

.6605 

.6626 

.6579 


.0047 

J 

.6788 

.6723 

.6632 


-.0091 

J 

.6618 

.6642 

.65 70 


.0072 

A 

.6788 

.6703 

.6654 


-.0049 

A 

.6597 

.6652 

.6562 


. 0090 

S 

.6834 

.6681 

.6678 


-.0003 

S 

.6637 

.6656 

.6553 


-.0103 

0 

.6726 

. 6660 

. 6699 


-.0039 

O 

.6659 

.6654 

.6545 


-.0109 

N 

.6456 

.6641 

.6720 


-.0079 

N 

.6632 

.6647 

.6537 


-.0110 

D 

.6474 

. 6626 

.6742 


-.0116 

D 

.6649 

.6637 

.6530 

+ .0107 

1919 






1924 






J 

.6558 

.6614 

.6762 


-.0148 

J 

.6614 

.6623 

.6523 


-.0100 

F 

.6599 

. 6608 

.6782 


-.0174 

F 

.6633 

.6609 

.6517 


-.0092 

M 

.6651 

.6608 

.6799 


-.0191 

M 

.6640 

.6593 

.6511 


. 0082 

A 

.6692 

.6615 

.6817 


-.0202 

A 

.6612 

.6577 

.6505 


-.0072 

M 

.6646 

.6631 

.6833 


-.0202 

M 

.6569 

.6560 

.6500 


. 0060 

J 

.6644 

.6658 

.6848 


-.0190 

J 

.6508 

.6544 

.6495 


-.0049 

J 

1 .6699 

. 6695 

.6862 


-.0167 

J 

.6456 

.6529 

.6490 


-.0039 

A 

.6846 

.6742 

.6874 


-.0132 

A 

.6496 

.6514 

.6485 


-.0029 

S 

.6879 

.6798 

.6887 


-.0089 

S 

.6494 

.6501 

.6480 


-.0021 

0 

.6763 

.6859 

.6896 


-.0037 

o 

.6474 

.6480 

. 6476 


-.0014 

N 

.6874 

. 6923 

.6905 

+ .0018 

N 

.6482 

.6482 

.6471 


-.0011 

D 

.6926 

.6986 

.6915 

+.0071 

D 

.6517 

.6477 

.6466 


H .0011 

1920 






1925 






J 

.6908 

.7042 

.6922 

- 

-.0120 

J 

.6511 

.6476 

.6461 


-.0015 

F 

.7053 

. 7091 

.6927 


-.0164 

F 

.6499 

.6478 

.6456 


-.0022 

M 

.7053 

.7128 

.6930 I 


-.0198 

M 

.6486 

.6482 

.6451 


-.0031 

A 

.7214 

.7154 

.6933 | 


-.0221 

A 

.6474 

.9487 

. 6445 


-.0042 

M 

.7393 

.7169 

.6935 


-.0234 

M 

.6425 

.6491 

.6439 


-.0052 

J 

.7358 

.7174 

.6934 


-.0240 

J 

.6431 

.6493 

.6435 


-.0058 

J 

.7333 

.7169 

.6933 


-.0236 

J 

.6478 

.6492 

.6429 


-.0063 

A 

.7199 

.7158 

.6931 


-.0227 

A 

.6532 

.6488 

.6422 


-.0066 

S 

.7044 

.7143 

.6928 


-.0215 

S 

.6495 

.6481 

.6416 


-.0065 

0 

.6906 

.7125 

.6923 


-.0202 

O 

.6512 

.6471 

.6410 


-.0061 

N 

.6978 

.7107 

.6918 


-.0189 

N 

.6498 

.6460 

.6403 


-.0057 

D 

.7117 

.7091 

.6912 


I-.0179 

D 

.6466 

.6447 

.6396 


f .0051 

1921 






1926 






J 

.6967 

.7078 

.6903 


-.0175 

J 

.6430 

.6433 

.6390 


-.0043 

F 

.6987 

.7068 

.6896 


-.0172 

F 

.6399 

.6419 

.6383 


-.0036 

M 

.7039 

,7061 

.6888 


-.0173 

M 

.6407 

.6405 

.6376 


- .0029 

A 

. 7068 

. 7053 

.6878 


-.0175 

A 

.6353 

.6390 

.6370 


-.0020 

M 

.7083 

.7043 

.6866 


-.0177 

M 

.6320 

.6376 

.6364 


-.0012 

J 

.7192 

.7029 

.6856 


-.0173 

J 

,6323 

.6362 

.6357 


-.0005 

J 

.7078 

.7005 

.6845 


-.0160 

J 

.6350 

. 6350 

.6351 


-.0001 

A 

.7008 

.6970 

.6833 


-.0137 

A 

.6366 

.6339 

.6346 


-.0007 

S 

.6945 

.6922 

.6822 


-.0100 

S 

.6364 

.6330 

.6342 


-.0012 

O 

.6931 

.6862 

.6810 


-.0052 

O 

.6360 

.6322 

.6338 


-.0016 

N 

.6745 

.6791 

.6798 


-.0007 

N 

.6324 

. 63 1 6 

.6334 


-.0018 

D 

.6619 

.6713 

.6786 


-.0073 

: . D 

.6312 

.6308 

.6330 

:== 

-.0022 
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TABLE 11 (Concluded) 


An Adjusted Arithmetic Index Number op the Yields op 
American Railroad Bonds. 



NEW ENGLAND STATES, COUNTIES AND CITIES WHOSE BONDS WERE USED IN 
CONSTRUCTING INDEX NUMBERS, AND THE PERIODS DURING WHICH QUOTATIONS WERE USED 
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TABLE 12 

New England Municipal Bond Yields, 

January Index Numbers 

1. An unadjusted chain index number based on simple geometric 
averages of the yields each January. 

2. An unadjusted chain index number based on simple arithmetic 
averages of the yields each January. 

In both the index numbers (geometric and arithmetic), the chaining 
is backward from January 1914. The index numbers for January 1914 
are therefore the averages (geometric or arithmetic) of the yields of the 
bonds used in January 1914. 


Date 

U) 

Geometric Index 

(2) 

Arithmetic Index 


% 

% 

January 1857 

5.211 

5.198 

“ 1858 

5.271 

5.270 

“ 1859 

4.854 

4.843 

“ 1860 

4.805 

4.794 

“ 1861 

4.923 

4.909 

“ 1862 

5.240 

5.226 

“ 1863 

4.410 

4.403 

“ 1864 

4.676 

4.666 

“ 1865 

5.164 

5.153 

“ 1866 

5.757 

5.748 

“ 1867 

5.265 

5.255 

“ 1868 

5.373 

5.367 

“ 1869 

5.318 

5.310 

“ 1870 

5.515 

5.510 

“ 1871 

5.439 

5.432 

“ 1872 

5.353 

5.345 

“ 1873 

5.496 

5.484 

“ 1874 

5.652 

5.642 

“ 1875 

5.336 

5.327 

“ 1876 

4.776 

4.767 

“ 1877 

4.530 

4.525 

“ 1878 

4.369 

4.364 

“ 1879 

4.287 

4.285 

“ 18S0 

4.199 

4.199 

“ 1881 

3.838 

3.843 

“ 1882 

3.697 

3.700 

“ 1S83 

3.619 

3.621 

“ 1884 

3.649 

3.651 

“ 1885 

3.593 

3.595 

“ 1886 

3.419 

3.422 

“ 1S87 

3.409 

3.407 

“ 1888 

3.733 

3.735 

“ 1889 

3.589 

3.589 

“ 1890 

3.335 

3.336 

“ 1891 

3.640 

3.646 

“ 1892 

3.655 

3.657 

“ 1893 

3.611 

3.613 

“ 1894 

3.667 

3.665 

“ 1895 

3.470 

3.470 
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TABLE 13 

New England Municipal Bond Yields, Arithmetic Average 
Quarterly Index Number, January 1857-January 1914 


An unadjusted chain index number based on simple arithmetic 
averages of the yields each quarter. The January 1914 figure is the 
arithmetic average of the bonds used in that month. 


Date 

Index 

Date 

Index 

Date 

Index 

1857 

% 

1866 

% 

1875 

% 

J 

5.198 

J 

5.748 

J 

5.327 

A 

5.118 

A 

5.603 

A 

5 . 128 

J 

5.102 

J 

5.502 

J 

4.966 

0 

5.382 

O 

5.230 

O 

4.868 

. 1858 


1867 


1876 


J 

5.270 

J 

5.255 

J 

4.767 

A 

5.006 

A 

5.349 

A 

4.637 

J 

4.957 

J 

5.411 

J 

4.497 

0 

4.921 

O 

5.362 

O 

4.476 

1859 


1868 


1877 


J 

4.843 

J 

5.367 

J 

4.525 

A 

4.818 

A 

5.275 

A 

4.466 

J 

4.833 

J 

5.245 

J 

4.384 

0 

4.798 

0 

5.258 

0 

4.407 

1860 


1869 


1878 


J 

4.794 

J 

5.310 

J 

4.364 

A 

4.800 

A 

5.366 

A 

4.381 

J 

4.767 

J 

5.394 

J 

4.330 

0 

4.S06 

O 

5.462 

O 

4.301 

1861 


1870 


1879 


J 

4.909 

J 

5.510 

J 

4.285 

A 

4.878 

A 

5.452 

A 

| . 4.256 

J 

5 . 102 

J 

5.400 

J 

4.191 

0 

5.270 

O 

5.409 

O 

4.146 

1862 


1871 


1880 


J 

5.226 

J 

5.432 

J 

4.199 

A 

5.064 

A 

5.337 

A. 

3.959 

J 

4.864 

J 

5.291 

J 

3.994 

0 

4.508 

O 

5.243 

0 

3.937 

1863 


1872 


1881 


J 

4.403 

J 

5.345 

J 

3.843 

A 

4.201 

A 

5.314 

A 

3.713 

J ! 

4.426 

J 

5.360 

J 

3.653 

0 

4.457 

O 

5.458 

O 

3.654 

1864 


1S73 


1882 


J 1 

4.666 

J 

5.484 

J ! 

3.700 

A 

4.678 

A 

5.541 

A 

3.639 

J 

4.903 

J 

5.512 

J 

3.579 

0 

5.060 

0 

5.675 

O 

3.611 

1865 


1874 


1883 


J 

5.153 

J 

5.642 

J 

1 3.621 

A 

5.617 

A 

5.470 

A 

3.632 

J 

5.664 

J 

5.420 

J 

! 3.621 

0 j 

5.736 

O 

5.412 

0 

3.665 


MUNICIPAL BOND YIELDS 
TABLE 13— (Continued) 
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Date 

Index 

Date 

Index 

Date 

Index 

1884 

% 

1893 

% 

1902 

% 

J 

3.651 

J 

3.613 

J 

3.170 

A 

3.591 

A 

3.631 

A 

3 . 189 

,1 

3.633 

J 

3.829 

J 

3.262 

0 

3.627 

0 

3.887 

O 

3.251 

1885 

J 

3.595 

1894 

J 

3.665 

1903 

J 

3.250 

A 

3.540 

A 

3.753 

A 

3.305 

J 

3.505 

J 

3.700 

J 

3.483 

0 

3.465 

0 

3.651 

0 

3.462 

1SS6 

J 

3.422 

1895 

J 

3.470 

1904 

J 

3.469 

A 

3.366 

A 

3.451 

A 

3.474 

J 

3.363 

J 

3.469 

J 

3.459 

0 

3.393 

0 

3.465 

0 

3.409 

1887 

J 

3.407 

1896 

J 

3.705 

1905 

J 

3.398 

A 

3.441 

A 

3.432 

A 

3.386 

J 

3.535 

J 

3.579 

J 

3.458 

0 

3.749 

0 

3.719 

0 

3.503 

1888 

J 

3.735 

1897 

J 

3.435 

1906 

J 

3.505 

A 

3.687 

A 

3.407 

A 

3.552 

J 

3.654 

J 

3.380 

J 

3.661 

0 

3.615 

° 

3.349 

0 

3.754 

1889 

J 

3.589 

1898 

J 

3.307 

1907 

J 

3.760 

A 

3.482 

A 

3.608 

A 

3.847 

J 

3.410 

J 

3.279 

J 

3.905 

0 

3.349 

0 

3.191 

0 

4.101 

1890 

J 

3.336 

1899 

J 

3.121 

190S 

,T 

4.231 

A 

3.378 

A 

3.106 ! 

A 

3.977 

j 

3.427 

J 

3.068 

J 

3.994 

0 

3.540 

° 

3.144 

0 

3.926 

1891 

j 

3.646 

1900 

J 

3.198 

1909 

J 

3.879 

A 

3.591 

A 

3.165 

A 

3.807 

J 

3.674 

J 

3.139 

J 

3.845 

0 

3.641 

O 

3.105 

0 

3.893 

1892 

j 

3,657 

1901 

J 

3.081 

1910 

J 

3.893 

A 

3.611 

A 

3.109 

A 

3.991 

J 

| 3.583 

J 

3.136 

J 

4.085 

0 

3.580 

0 

3.168 

0 

4.048 


A 176 


APPENDIX 


TABLE 13— (Concluded) 


Date 

Index 

Date 

Index 

Date 

Index 

1911 

% 

1912 


1913 

% 

J 

4.007 

J 

4.002 

J 

4.242 

A 

4.007 

A 

4.019 

A 

4.391 

J 

4.000 

J 

4.093 

J 

4.572 

0 

4.011 

0 

4.162 

0 

4.403 





1914 






J 

4.372 



AMERICAN RAILROADS 




AMERICAN RAILROAD STOCKS (CONTINUED) 
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TABLE 14 

Railroad Common Stock Price Relatives, 

January 1857-January 1936 

The numbers at the heads of columns are the numbers assigned to 
the various railroads in Chart 32. For example, the figures of Column 1 
refer to the Baltimore and Ohio Railroad. The figures in the single 
column entitled ‘ 51 to 52 ’ refer first to the Chicago, Milwaukee and St. 
Paul Railway (January 1874 to January 1928) and then (lower down) 
they refer to the Chicago, Milwaukee, St. Paul and Pacific Railroad 
(January 1928 to January 1936). 

Each relative price in Table 14 is the ratio of the average price of a 
specified stock in a particular January to the average price of the same 
stock in the preceding January, after all adjustments have been made for 
stock dividends, rights, assessments, etc. For example, the first number 
in the table is .5855. This means that the average price of Baltimore 
and Ohio Railroad common stock in January 1858 was a little less than 
three-fifths (.5855) its average price in January 1857. 

The blank spaces in the table correspond to periods in which par- 
ticular stocks were not used in constructing the stock price index num- 
bers. 
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TABLE 14 — Railroad Common Stock Price Relatives 


1 1746 

’ 1.0593 

: 1.0985 1.0500 


9281 

1.0686 1.1225 
.9317 1.0116 
.9881 1.0191 

. 84S2 1.0668 

1.0607 1.0278 
1.0780 1.0387 
.9255 .9022 

.9854 .8353 

1.0544 1.1094 
.9883 .9350 

.2802 .9229 

.5424 .9888 

2.4843 1.1135 
2.0549 1.0902 
1.0802 1.2365 
1.0539 .9848 . 

.7783 1.0335 . 
1.1987 1.0673 . 

.4186 1.0700 . 
1.2117 1.0814 . 
1.4077 1.1238. 
1.2552 1.0060 . 
1.2S26 .8500 . 

1.2656 1.1771 . 

.9087 1.0998. 
1.0278 .8836 . 

1.1174 1.0693 . 
.8910 .7507 . 

.7854 1.2621 . 
1.1363 1.0100. 
.9901 .9879 . 

.9417 1.0335 . 
1.0725 1.0088 . 
1.1776 1,1682 . 
1.3026 .9712 . 

1.2650 .9897 . 

.9567 1.0021 . 
.8750 .8707 . 

1.1945 1.0426 . 
1.1725 .9936 . 

.9482 .9251 . 

.8093 .8434 . 

1.3332 .9982 . 

1.3189 1.0899. 
.8832 .8037 . 

8507 . 

9624 . 
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January 1857 to January 1936 


12 


is 


22 


.7232 
.8548 
1.0464 
.9177 
.92241 
1 .6947 
1.5209 
.71261 
1.0600 
1.2379 
.9904 
1.3056 
.8274 
1.0179 
1.0235 
1.0275 
.9241 
.99761 
1.0375 
. 9463 I 
,9821 
1.2414 
1.2246 
.8281 
.9620 
.9408 
.9326 
.9170 
1.2045 
.9767 
.8982 
.8717 
.9797 
.7269 
1.3020 
.9390 
.7589 
.9579 
1 .0532 
1.0342 
1 . 3431 ! 
1.3948 
.9054 
1.1521 
1 . 3721 , 
1.3459 


.9574 

1.8055 

.4167 

1.1825 

1.1107 

1.0186 

1.1545 

1.0433 

.7642 

1.8523 

1.2266 

1.2500 

1.5320 

1.2276 

.8632 

.4868 

.2206 

.3714 

.8528 

.5711 

.97721 


1.3277 

1.0812 

9910 

.9091 

.7212 

1.3864 

.6667 


1.1158 

.5293 

1.7061 

1.9222 

. 6558 ) 

.7812 

.9210 

.6463 

.05541 


1.2630 
1 . 4269 j 
.7669 
1 . 4302 
1 . 3409 
1.0193 
1.1382 
.9245 
1.1706 
1.1468 
.9788 
.9829 
.9605 
.9408 
.8235 
.9803 
.9962 
.5852 
1.2776 
1 . 1382 
1.2131 
1.2636 
1.0212, 
1.0912 
1.0280 
.8998 
1.3537 
.9544 
. 9475 J 
.9644 
1.0349 
.8444 
1.0834 
. 9333 , 
.8990 
.9376 
1.0942 
1.0028 
1 . 1259 . 
1.1166 
.9544 
1.1744 
1.0755 
1 . 1468 
. 8881 , 
1.18851 
1.1355 
.92701 
. 7758 
1.1692 
.9914 
.9341 
1.0399 
.8903 
.8898 
.9775 
.9885 
.9842 
.8905 
1 . 0332 , 
.9203 
.9957 
1.1236 
1.3176 
.9195 
1.1358 
1.0375 
1.0118 
1.12 
1.0271 
.9133 
.6106 
.1753 
.9366 
2.5531 
.4577 
1.3904 


1.6807 
.6860 
.7952 
1 . 0529 | 
1.5035 
.7824 
.5900 
1 .2595 
.7735 


.6819 

.8963 

.9353 

1.1158 

.9782 

1.3400 

1.2289 


.7572 

.5301 

.9298 

1.5470 

1.6099 

.6364 

1.1161 

.8426 

.8182 

1.3065 

.8212 

.2428 

.7953 

.9231 


2.6026 
.7143 
.8759 
1.2362 
1.7002 
1.5101 
.8581 
1.0273 
.9710 
1.1596 
.7280 
.7672 
.8870 
.8805 
1.0035 
1.5974 
1.5783 
1.4282 
.9841 
1.0435 
.8700 
.7598 
1.2238 
1.0493 
.95 96 
.9931 
1.0297 
.9594 
1.0993 
.9690 
.8903 
.9485 
1.0209 
1.0619 
1 . 1 ! 
1.1918 
1.0977 
1.0700 
1.2173 
1.0532 
.8113 
1.3552 
1.1156 
.9167 
.8214 
1.2465 
.9791 
.9017 
.9768 
.9634 
.9652 
.9545 
1.0493 
.9256 
.7677 
1.0114 
.9024 
. 7977 , 
.9093 
1.2871 
.6385 
1.4253 
1.0619 
1.0486 
1.0602 
1.0358 
.9641 
.4493 
.2418 
.5306 
1.8603 
.5441 
.7500 


1.0747 
.8695 
1.0760 
1.0363 
1.4181 
1.1524 
.8270 
.8529 
1 . 1087 
1.1956 
1.2826 
1 . 1202 


.6011 

1.7583 

1.2437 

1.1151 

.8312 

2.3227 

1.5125 

. 7714 , 

.9893 

1.2238 

1.6025 

.9571 

1.2114 


.9697 

. 7475 ] 

1.4408 

.5997 

.82451 

1.5136 

1.2665 


1.0404 
.7482 
1.8789 
1.0619 
.6997 
.9291 
1.0459 
1.4525 
1 . 5087 , 
1 . 2773 | 
1.2697 
1.0802 
1 .0693 
1.1453 
. 9006 , 
1.2930 
1.0347 
.8505 
.7742 
1.2173 


11857-1858 

1858 - 1859 

1859 - 1860 

1860 - 1861 
1861-1862 

862-1863 

1863 - 1864 

1864 - 1865 

1865 - 1866 
| 1 S 66~1867 

1 867 - 1 S 68 

1868 - 1869 

1869 - 1870 

1870 - 1871 
, 1871-1872 

1872 - 1873 

1873 - 1874 
- 874-1 875 

1875 - 1876 

1876 - 1877 

1877 - 1878 

1878 - 1879 

1879 - 1880 

1880 - 1881 
1881-1882 

882-1883 

1883 - 1884 

1884 - 1885 

1885 - 1886 

1886 - 1887 

1887 - 1888 

1888 - 1889 

1889 - 1890 

1890 - 1891 

1891 - 1892 

1892 - 18 93 

1893 - 1894 

1894 - 1895 

1895 - 1896 

1896 - 1897 

1897 - 1898 

1898 - 1899 

1899 - 1900 

1900 - 1901 

1901 - 1902 

1902 - 1903 

1903 - 1904 

1904 - 1905 

1905 - 1906 

1906 - 1907 

1907 - 1908 

1908 - 1909 
, 1909-1910 

1910 - 1911 

1911 - 1912 

1912 - 1913 

1913 - 1914 

1914 - 1915 

1915 - 1916 
4916-1917 

1917 - 1918 

1918 - 1919 

1919 - 2920 

1920 - 1921 

1921 - 1922 

1922 - 1923 

1923 - 1924 

1924 - 1925 

1925 - 1926 
, 1926-1927 

1927 - 1928 

1928 - 1929 

1929 - 1930 

1930 - 1931 

1931 - 1932 
| 1932-1933 

1933 - 1934 

1934 - 1935 

1935 - 1936 
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26 


29 


32 


33 


1857- 1858 

1858- 1859 

1859- 1860 

1860- 1861 
1861-1862 

1862- 1863 

1863- 1864 

1864- 1865 

1865- 1866 

1866- 186 
1867-1868 

1868- 1869. 

1869- 1870 

1870- 1871 

1871- 187* 

1872- 187- 

1873- 1874 

1874- 1875 

1875- 1876 

1876- 1877 

1877- 18781 

1878- 1879 

1879- 1880 

1880- 1881 
1881-1882 

1882- 1883 

1 883- 1 881 

1884- 1885 

1885- 1886 

1886- 1887 

1887- 1888 

1888- 1889 

1889- 1890 

1890- 1891 

1891- 1892 

1892- 1893 

1893- 1894 

1894- 1895 

1895- 1896 

1896- 1897 

1897- 1898 


1899- 1900 

1900- 1901 

1901- 1902 

1902- 1903 

1903- 1904 

1904- 1905 

1905- 1906 

1906- 1907 

1907- 1908 

1908- 1909, 

1909- 1910 

1910- 1911 

1911- 1912 

1912- 1913 

1913- 1914 

1914- 1915 

1915- 1916 

1916- 1917 

1917- 1918 

1918- 1919 

1919- 1920 

1920- 1921 

1921- 1922 

1922- 1923 

1923- 1924 

1924- 1925 

1925- 1926 

1926- 1927 

1927- 1928 j 

1928- 1929 

1929- 1930 

1930- 1931 

1931- 1932 

1932- 1933 

1933- 19341 

1934- 1935 

1935- 19361 


1.0268 
1 .0330 
1.0673 
.9903 
.99S1 
1 . 0688 
.9407 
1.0428 
1.0780 
1.1484 
1.1458 
.8727 
.9617 
.8922 
.7665 
1.2050 
1.0777 
.9534 
1.0100 
.9833 
.9591 
1.1207 
.9576 
.8975 
1.0018 
.9703 
.9784 
1.1998 
1.1674 
1.0590 
1.0597 
1 . 1910 
.9464 
.7802 
1.2170 
1.0922 
.8908 | 
.7435, 
1.3243 
.9897 
.9228 
.9820 
.9891 
.8555 


.4621 

1.88841 

.6487 


.5782 
.9476 
.7017 
1.5538 
.9074 
1 . 8488 
1.3568 
.8583 
.9503 
1.0025 
1.0385 
1.1811 
1.0000 
.9957 
1.0595 
.9552 
.8432 
.9605 
. 7504 
.8004 
1.2624 
1.3499 
1.1051 
1.3602 
.7039 
1.130.' 
.9102 
.6443 
1.2589 
1.2382 
.9478 
1.0207 
1.0945 
.9697 
1. 1548 
.9918 
.9252 
.9807 
.9961 
.9501 
1.1479 


.2339 

.9970 

.3137 

2.4609 


.6931 
1.0259 
.9602 
1.04861 
1.0188 
1.2694 
1.0995 
1.16901 
1.0832 
1.0747 
1.1840 
1.2430 
.9319 
.6881 
.2568 
.6186 
i.r *■ 


.5465 

.7470 

.6258 

1.7660 

1.0894 

2.2925 

1.4980 

.8659 

.9591 

1.1233 


1.3558 
1.1311 
.6740 
1.2723 
. 756S 
.5917 
1.3351 
1.4494| 
.9283 
.9465 
1.0493 
.9176 
1.2009 
.9512 
. 85S0 
1.0053 
.9658 
.9528 
1.1801 
1.1564 
.8003 
1.1400 
1.5329 


1.1709 
.8590 
.9430 
.8431 
.8634 1 
1.1054 
1.1524 
1.4292 
1.2990, 
.8557 
.9983 
.8544 
.6392 
1 .3967 
1.0932 
1.0025 
1.1051 
1.0125 
1.0249 
1.1285 
1.0656 
.9509 
1 . 1 125 
1.0238| 
1.09071 
1.19261 


1.0030 
1.1408 
1.0822 
1.0409 
1 .0127 
1.2340 
1.0462 
.9717 
.9354 
1.1041 
1.1308 


1.0337 
1 . 0993 
1.0261 
1 . 0440 
1.0111 
1.3508 
.9270 
1.0411 
.9134 
1.0111 
1.4273 
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TABLE 14 — Railroad Common Stock Price Relatives 
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TABLE 14 — -Railroad Common Stock Pbice Relatives 
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101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

January 

Dates 












1857- 1858 

1858- 1859 

1859- 18 jO 

1860- 1861 
1861-1862 

1862- 1863 

1863- 1864 

1864- 1865 

1865- 1866 

1866- 1867 

1867- 1868 

1868- 1869 

1869- 1870 

1870- 1871 

1871- 1872 

1872- 1873 

1873- 1874 

1874- 1875 

1875- 1876 

1876- 1877 

1877- 1878 

1878- 1879 

1879- 1880 

1880- 1881 
1881-1882 

1882- 1883 

1883- 1884 

1884- 1885 

1885- 1886 

1886- 1887 

1887- 1888 

1888- 1889 

1889- 1890 

1890- 1891 

1891- 1892 

1892- 1893 

1893- 1894 

1894- 1895 

1895- 1896 

1896- 1897 

1897- 1898 

1898- 1899 

1 899- 1900 

1900- 1901 

1901- 1902 

1902- 1903 

1903- 1904 

1904- 1905 

1905- 1906 

1906- 1907 

1907- 1908 

1908- 1909 

1909- 1910 

1910- 1911 

1911- 1912 

1912- 1913 

1913- 1914 

1914- 1915 

1915- 1916 

1916- 1917 

1917- 1918 

1918- 1919 

1919- 1920 

1920- 1921 
192.1-1922 

1922- 1923 

1923- 1924 

1924- 1925 

1925- 1926 

1926- 1927 

1927- 1928 
192S-192<> 

1929- 1930 

1930- 1931 

1931- 1932 

1932- 1933 

1933- 1934 

1934- 1935 

1935- 1936 





















































































































































































































































1.5329 

.8771 

1.0698 

1.0882 

.6111 

1.0607 

1.6928 

.8778 

1.1561 

.8234 

.8485 

1.2238 

.6732 


1.1806 

.9085 

.7857 

.5941 

.9659 

1.1187 

1.4398 

1.1447 

.6864 

.6666 



















.5972 

.6107 

1.2257 

1.8022 

1.1682 

.5875 

1.1064 

1.3271 

.9055 

1.3443 

2.1903 

1.4090 
.5627 
.7077 
1 . 7494 
.9443 
.3884 
. 7534 
1.1241 
.8800 
1.7964 
1.8340 
.6065 
.3711 
1.3756 
1.0476 
1.3256 
1.5693 

1 .4883 
1.1625 
1.5485 
1.0069 
.5977 
.8962 
1.4099 
.7048 

1 .4340 

2.3736 
.8282 
.5443 
.9951 
.8180 
.6572 
.8519 






























2.1350 

.8246 

.9742 

1 .3122 
.7079 
1.1010 
.5659 
.5386 
.8320 
.5220 
.4311 
1.0452 
1.2540 
1.2924 
1.8256 

1 . 2886 
1.3038 
.7972 
1.3292 
1.1282 
.9917 

1 .7567 

1.3280 
1.1064 
1.0624 
1.0479 
1.0216 
.9178 
.9897 
1.1668 
1.1431 
.7727 
1.0144 
.9164 
1.0309 
.9814 
1.1371 
.9357 
1.2377 
1.1763 
1.0414 
1 . 1860 
1.0512 
1.1820 






























1.9829 

.7162 

.7042 

.8486 

1.3571 

.8995 

1.2581 

1.3092 

1.0151 

2.0216 

1.6099 

1.1254 

.4831 

1.4080 

1.0664 

.8214 

.4467 

2.6996 

.8150 

.7162 

.7250 








































1.4220 
1.5842 
. 8554 
2.6002 
2.4044 
1.2906 


3.1579 







1.1874 
.7193 
1.3858 
1.3274 
1.2017 
.5740 
1.4191 
.9623 
.7521 
.3822 
1.4296 
.4002 
.6746 
.8174 
.9186 
.7745 
.8620 
1.2156 
.9862 
.5760 
1 . 0000 
1.0884 
1.0141 
.7181 
.7884 
1.0000 
2.0105 
1.1408 
.8767 
1.1978 
1.8136 
.6922 
.4617 
.5507 
.7173 
1.5316 
.4854 
.9700 









1.2001 

2.0128 

1.9046 

.8161 

1.5474 

1.6132 

.8152 

.7014 

1.6196 

1.0275 

.9990 

1.0268 

1.0556 

.9204 

.8621 

1.1036 

.9551 

.7227 

1.0532, 

.8134 







































































.7134 

.2642 

.4925 

2.1385 

1.5707 

.4988 

1.0205 

1.4448 

1.2526 

.9558! 

1.0462 

.9284 

2.8629 

1.6402 

1.0476 

1.1215 

1.0659 

.9217 

.4854 

.0910 

.2474 

2.8908 

.4913 

1.3313 








.9455 

.7280 

1.3035 

.9891 

.4638 

1.0238 

.8852 

.9048 

.4665 

1.8793 

1.1965 

3.1340 

2.1802 

.7791 

.7406 

.6866 

.5473 

.0922 

.5319 

.6200 

4.4516 

.5435 

1.3333 



















.3852 
1.0000 
2.3036 
.6122 
1.0960 
1.8720! 
1.1353 
1.6162 
1.2257 
1.4077 
1 .0738 
1.2456 
.9779 
.5145 
.1223 
.6544 
3.5078 
.7511 
1.9036 














.9677 
1.1668 
.6286 
2.4763 
1.1660 
1.6531 
1.2906 
1.1899 
1 .3706 
.9718 
.7752 
.4685 
.3846 

















































.8856 

.5821 

.9896 

1.4214 






















1 .0085 
1.2797 
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TABLE 15 

Railroad Common Stock Weights, 

January 1857-January 1936 

The numbers at the heads of columns are the numbers assigned to 
the various railroads in Chart 32. For example, the figures of Column 1 
refer to the Baltimore and Ohio Railroad. The figures in the single 
column entitled ‘51 and 52’ refer first to the Chicago, Milwaukee and 
St. Paul Railway (January 1874 to January 1928) and then (lower down) 
they refer to the Chicago, Milwaukee, St. Paul and Pacific Railroad 
(January 1928 to January 1936). 

Each weight in Table 15 is the ratio of the market value of the 
total outstanding common stock of a specified railroad in the earlier 
January of the thirteen months designated in column 1 to the market 
value of the total outstanding common stock of all the railroads whose 
stocks in that particular thirteen months’ period were used in constructing 
the railroad common stock price weighted index number. For ex- 
ample, the first figure in the table is . 0587. This means that the market 
value of the total outstanding common stock of the Baltimore & Ohio 
Railroad in January .1857 was .0587, or a little less than one-seventeenth, 
of the market value of the total outstanding common stock of all the 27 
railroads whose stock prices were used for constructing the railroad stock 
price index in the period January 1857 to January 1858 inclusive. 

From this definition of the meaning of the figures in the table it fol- 
lows that, for any particular thirteen months’ period, the sum of the 
weights equals unity. 

Though the January figures for the weighted index number of rail- 
road stock prices given in Table 16 might be calculated perfectly from 
the price relatives of Table 14 and the weights of Table 15 they 
were not in fact so calculated. If from January to January each year, a 
chain weighted arithmetic average of relative prices index number were 
constructed by using the relative prices' of Table 14 and the weights of 
Table 15, the movements of such an index number could be shown to 
be identical with the movements of a chain weighted aggregate of actual 
prices index number where the prices were dollars per share and the 
weights were the number of shares outstanding in the earlier January. 
This latter is how the railroad common stock price weighted index 
number was actually constructed. 

The blank spaces in the table correspond to periods in which par- 
ticular stocks were not used in constructing the stock price index num- 
bers. 
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TABLE 15 — Railroad Common Stock Weights 
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TABLE IS— Railroad Common Stock Weights 


1857- 18 SS 

1858- 1859 

1859- 1860 

1860- 1861 
1861-1862 

1862- 1863: 

1863- 1864 

1864- 1865 

1865- 1866 

1866- 1867 

1867- 1868 

1868- 1869 

1869- 1870 

1870- 1871 

1871- 1872 

1872- 1873 

1873- 1874 

1874- 1875 

1875- 1876 

1876- 1877 

1877- 1878 

1878- 1879 

1879- 1880 

1880- 1881 
1881-1882 

1882- 1883 

1883- 1884 

1884- 1885 

1885- 1886 

1886- 1887 

1887- 1888 

1888- 1889, 

1889- 1890; 

1890- 1891 

1891- 1892 

1892- 1893 

1893- 1894] 

1894- 1895, 

1895- 1896; 

1896- 1897 

1897- 18981 

1898- 1899 

1899- 1900 

1900- 1901 

1901- 1902 

1902- 1903 

1903- 1904 

1904- 1905, 

1905- 1906 

1906- 1907 

1907- 1908, 

1908- 1909 

1909- 1§10 

1910- 1911 

1911- 1912 

1912- 1913 

1913- 1914 

1914- 1915 

1915- 1916 

1916- 1917 

1917- 1918 

1918- 1919 

1919- 1920 

1920- 1921 

1921- 1922 

1922- 1923 

1923- 1924, 

1924- 1925! 

1925- 1926 

1926- 1927] 

1927- 1928 

1928- 1929 

1929- 1930 

1930- 1931 

1931- 1932 

1932- 1933, 

1933- 1934 

1934- 1935 

1935- 19361 


.1616 
.1471 
.1369 
,5 365 
1470 


.2085 
.1925 
.1383, 
.1160 
.1032 
.0932 
.0921 
.0857 
.0816 
.0796 
,07931 
.0834| 
.0735 
,0778 
.0723 
.0744 
.0850 
.0906 
.0844 | 
.0812 
.0900 
.0805 
.0886 
.0814 
.0745 
.0710 
.0641 
.0602 
.0338; 
.0559 
.0536 
.0512 
.0540 
.0525 
.051' 
.0491 


.0094 

.0058 

.0106 


.0511 

.0564 

.0653 

.0576 

.0519 

.0500 

.0522 

.0554 

.0583 

.0681 

.07701 

,0822 

.0969 

.0954 

.1084 

.1211 

.0748 

.0608 

.0611 

.0610 

.0610 

.0610 


26 


.0414 
.0319 
.0292 
.0214 
.0293 
.02691 
.0304 
.0281 
.0247 
.0250 1 
.0232 
.0228 
.0304 
.0326, 
.0390 
.0351 
.0313 
.0263 
.0242 
.0178 
.0180 
.0249 
.0287 
.0199 
.0198 
.0142 
.0151 
.0152 
.01 19 
.01 18 1 
.0132 
.0131 
.0139 
.0137 
.0146 
.0140 
.0139 
.0163 
.0164' 
.0157 
.0141 


.0146 

.0124 

.0103 

.0071 

.0084 

.0071 

.0051 

.0053 

.0070 

.0068 j 
.006 
.0063 
.0064 
.0064 
.0060 
.0066 
.0068 
.0063 
.00591 
.0064 
.0057, 
.0044 
.0044 


.0368 
.0116 
.0110 
.0037 
.0080 
.0108 
.0178 
. 01 85 
.01 75 
.0228 
.0215 
.0210 


29 


.0366 

.0266 

.0190 

.0126 

.0195 

.0216 

.0319 

.0425 

.0365 

.0369 

.0357 

.0328 


.0271 

.0362 

.0399 

.0451 

.0413 

.0424: 

.03191 

.0221 

.0212 

.0197 

.0188 


. 0505 
.0541 
.0497 
.0509 
.0419 
.0257 
.0291 
.0259 
. 0350 
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TABLE 15 — Railroad Common Stock Weights 


1888 - 1889 .0010 . 

1889 - 1890 .0011 . 

1890 - 1891 .0011 . 

1891 - 1892 

1892 - 1893 

1893 - 1894 

1894 - 1895 

1895 - 1896 ....... 

1896 - 1897 

1897 - 1898 

1898 - 1899 

1899 - 1900 

1900 - 1901 

1901 - 1902 

1902 - 1903 

1903 - 1904 

1904 - 1905 

1905 - 1906 

1906 - 1907 

1907 - 1908 

1908 - 1909 

1909 - 1910 

1910 - 1911 

1911 - 1912 

1912 - 1913 

1913 - 1914 

1914 - 1915 

1915 - 1916 

1916 - 1917 

1917 - 1918 

1918 - 1919 

1919 - 1920 

1920 - 1921 

1921 - 1922 

1922 - 1923 

1923 - 1924 

1924 - 1925 

1925 - 1926 

1926 - 1927 

1927 - 1928 

1928 - 1929 

1929 - 1930 

1930 - 1931 

1931 - 1932 

1932 - 1933 

1933 - 1934 

1934 - 1935 

1935 - 1936 


.0198 

.0217 

.0176 

.0441 

.0351 

.0395 

.0402 

.0407 

.0375 

.0404 

.0406 

.0443 

.0409 

.0473 


0095 .0504 .0030 . 

,0059 .0650 .0026 . 

,0128 .0629 .0023 . 

,0120 .0664 .0025 

,0141 .0513 .0041 

,0154 .0830 .0040 

,0192 .0653 

.0269 .0705 


0251 . 0928 . 

0275 . 0830 . 


0275 . 0543 . 

0299 .0520 . 
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TABLE 15 — Railroad Common Stock Weights 


1857 - 1858 

1858 - 1859 

1859 - 1860 

1860 - 1861 
1861-1862 

1862 - 1863 

1 863 - 1 864 

1864 - 1865 

1865 - 1866 

1866 - 1867 

1867 - 1868 

1868 - 1869 

1869 - 1870 

1870 - 1871 

1871 - 1872 

1872 - 1873 

1873 - 187-1 

1874 - 1875 , 

1875 - 1876 

1876 - 187 : 

1877 - 1878 

1878 - 1879 

1879 - 1880 

1880 - 1881 
1881-1882 

1882 - 1883 

1883 - 1884 

1884 - 1885 

1885 - 1886 

1886 - 1887 

1887 - 18S8 

1888 - 1889 

1889 - 1890 

1890 - 1891 

1891 - 1892 

1892 - 1893 

1893 - 1894 

1894 - 1895 

1895 - 1896 

1896 - 1897 

1897 - 1898 

1898 - 1899 

1899 - 1900 

1900 - 1901 

1901 - 1902 

1902 - 1907 

1903 - 19041 

1904 - 1905 . 

1905 - 1906 

1906 - 1907 . 

1907 - 1903 

1908 - 1909 

1909 - 1910 

1910 - 1911 ' 

1911 - 1912 

1912 - 19131 

1913 - 1914 

1914 - 1915 , 

1915 - 1916 ) 

1916 - 1917 

1917 - 1918 

1918 - 1919 

1919 - 1920 

1920 - 1921 

1921 - 1922 

1922 - 1923 

1923 - 1924 

1924 - 1925 1 

1925 - 1926 

1926 - 1927 

1927 - 1928 

1928 - 1929 

1929 - 1930 

1930 - 1931 

1931 - 1932 

1932 - 19 33 

1933 - 1934 

1934 - 1935 

1935 - 1936 


. 0062 ; 

.01001 

.0167 

.0142 

.0185 

.0173 

.01281 

.0043 

.00121 


.0020 

.0056 

.0068 


.007 
, 0040 | 
. 0015 , 
.0026 
.0036 
.0035 
.0031 


.0029 
.0025 
.00281 
.0023 
.0017 
.0016 
.0017 
.0016 
.0016 
.0014 
.0012 
.0018 
.0025 
.0030 
. 0031 ! 
.0025 
.0021 
.0022 
.0015 
.0022 
.00261 
.0018 
.ooo: , 
.0004 
.0004 
.0002! 


.0015 
.0015 
.0014 
.00131 
. 0015 ! 
.0016 
.0013 
.0016 
.0022 
. 0032 
.0061 
.00521 
.0062 
.0063 
.0100 
.0081 
.0082 


, 0324 ! 

. 0448 , 

.0763 

.0620 

.0366 

.0207 

.01581 

.0149 


.0350 

.0406 

.0331 

.0274 

.0249 

.0185 

.0116 

.0170 

.0198 

.0181 

.0186 

.0160 

. 0132 , 

.0176 

.0136 

.0100 

.0073 


0132 
01291 
0131 
0103 
,0077 
0161 
.0183 
.0160 
.01281 
, 0145j 
. 0129 ] 
01 06 1 
0056 
0080 

0070 
0067 
00741 

0071 
0074 j 
.0065 
,0098 
.0083 
0052 
0051 
0044 
0048 
0031 
00341 
.0075 
0081 
.0080 1 
0099 
.0138 
0132 
0226 

0184 
.0185 
.0185 
.0185 

0185 


.0006 

.0003 

.0008 

.0012 

.0010 

.0010 

.0008 

.0010 

.0011 

.0018 

.0015 

.0015 

.0011 

.00101 


.0060 

. 0063 ] 

.0052 

.0031 

.0061 

. 0133 ] 


.0043 
.0105 
.0135 
.0105 
.0053 
.0045 
.0038 
.0067 
.0073 
.0070 
.0064 
.0050 
.0036 
.0028 
.0028 
. 00.31 
.0027 
.0032 
.0036 
.0044 
.0036 
.0053 
.0060 
.0057 
.0041 
.0042 
.0033 
.0032 
.0024 
.0031 
.0026 
.0022 
.0018 
.0017 
.0013 
.0012 
.0007 
.0016 
.0020 
.0034 
.0045 
.0023 
.0033 
.0022 
.0022 
.0039 
.0044 
.0038 
.0061 
.0083 
. 005 S 





1861 

-1862 



1862 

-1863 



1863 

-1864 



1864 

-1865 



1865 

-1866 



1866 

-1867 



1867 

-1868 



1868 

-1869 



1869 

-1870 



1871 

-1871 



1871 

-1872 



1872 

-1873 



1873 

-1874 



1874 

-1875 








1 S *7 7 










. 0063 

1879 

-1880 


.0114 

1880-1881 


.0141 

1881 

-1882 


.0211 

1882 

-1883 


.0113 

1883 

-1884 


.0126 

1884 

-1885 


.008C 

1885 

-1886 


.0108 

1886 

-1887 


.0151 

1887- 

-1888 


.0162 

1888 

-1889 


.0158 

1889 

-1890 


.0304 

1890 

-1891 


.0339 

1891- 

-1892 

0012 

.0295 

1892- 

-1893 

OOOS 

.0277 

1893- 

-1894 

0007 

.0208 

1894 

-1895 

0007 

.0255 

1895- 

-1896 

0007 

.0202 

1896- 

-1897 

0006 

.0229 

1897- 

-1898 

0006 

.0243 

1898 

-1899 

0010 

.0215 

1899- 

-1900 

0011 

.0249 

1900-1901 

0017 

.0248 

1901- 

1902 

0017 

.0249 

1902- 

1903 

0016 

.0269 

1903- 

1904 

0010 

.0264 

1904- 

-1905 

0013 

.0260 

1905- 

-1906 

0009 

.0216 

1906- 

1907 

0010 

.0202 

1907- 

1908 

0008 

.0181 

1908- 

1909 

0008 

.0167 

1909- 

1910 

0010 

.0183 

1910- 

1911 

0010 

.0185 

1911- 

1912 

0010 

.0193 

1912- 

1913 

0012 

.0203 

1913- 

1914 

0009 

.0219 

1914- 

1915 

0007 

.0214, 

1915- 

1916 

0007 

.0203 

1916- 

1917 

0011 

.0214 

1917- 

1918 

0010 

.0238 1918- 

1919 

0008 

.0232 

1919- 

1920 

0006 

.0236 

1920-1921 

0014 

.0221 

1921- 

1922 

0011 

.0253 

1922- 

1923 

0014 

.0260 

1923- 

1924 

0016 

,0289 

1924- 

1925 

0018 

.0285 

1925- 

1926 

0021 

.0305 

1926- 

1927 

0018 

.0271 

1927- 

-1928 

0018 

.0257 

1978- 

-1929 

0023 

.0219 

1929- 

-1930 

0026 

.0175 

1930- 

-1931 

0021 

.0142 

1931- 

-1932 


.0143 

1932- 

-19.33 


.0143 

1933- 

-1934 


.0143 

1934- 

-193.3 


.0143 

1935- 

-1936 
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January 1857 to January 1936 
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TABLE 16 


Four Index Numbers of the January Prices of 
American Railroad Common Stocks 1 


Column 1. 
Column 2. 


Column 3. 
Column 4. 


Unweighted geometric average index number (one share 
each stock). 

Arithmetic average index number weighted according to the 
number of shares of each company outstanding at the 
beginning of each year. 

Index based on arithmetic average price of one share of each 
stock. 

Unweighted chain arithmetic average of relative prices. 


Date 

1 

2 

3 

4 

Jan 1857 

100.00 

100.00 

100.00 

100.00 

“ 1858 

68.06 

73.94 

75.00 

73 . 28 

“ 1859 

70.09 

75.07 

75.08 

78.23 

“ 1860 

59.53 

71.21 

73.24 

70.67 

“ 1861 

76.49 

80.54 

83.23 

99.38 

“ 1862 

75.83 

77.95 

81.39 

100.37 

“ 1863 

132.42 

125.35 

129.07 

183.57 

“ 1864 

177.49 

159.57 

164.30 

253.57 

“ 1865 

167.96 

155.18 

160.14 

243.67 

“ 1866 

155.97 

142.32 

148.72 

228.35 

“ 1867 

165.17 

148.49 

159.35 

243.05 

“ 1868 

180.52 

162.58 

176.04 

270.02 

“ 1869 

200.81 

180.16 

194.73 

304.79 

“ 1870 

194.31 

179.41 

193.61 

298. 13 

“ 1871 

202.56 

187.09 

199.44 

312.68 

“ 1872 

212.27 

199.29 

206.95 

332.20 

“ 1873 

215.40 

208.53 

207.67 

340.33 

“ 1874 

189.57 

190.20 

186.34 

301.93 

“ 1875 

173.84 

185.72 

180.27 

283.73 

“ 1876 

147.96 

180.44 

169.57 

253.92 

“ 1877 

109.76 

142.74 

136.82 

200.82 

“ 1878 

99.38 

131.20 

127.00 

193.11 

“ 1879 

128.29 

146.80 

148.88 

286.29 

“ 1880 

247.25 

213.29 

219.49 

654.94 

. “ 1881 

303.27 

265.69 

278.67 

816.02 

“ 1882 

292.75 

250.33 

269.73 

801.12 

“ 1883 

286.02 

246.70 

271.09 

799.10 

“ 1884 

231.23 

220.26 

245.93 

668.81 

“ 1885 

174.27 

179.64 

205.91 

525.90 

“ 1886 

243.89 

219.79 

254.95 

761.03 

“ 1887 

283.93 

236.15 

281.23 

910.12 

“ 1888 

247.77 

223.00 

262.30 

816.21 

“ 1889 

238.01 

212.96 

255.11 

804.64 

“ 1890 

254.69 

221.16 

274.92 

884.91 


L ThPse indexes have been so adjusted (by multiplication") that January 1857 is, in each case, 100. In 
constructing these indexes all adjustments were made for rights, stock dividends, etc. For further details 
concerning the construction of these indexes see Ch. V. 
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TABLE 16— (Concluded) 

Four Index Numbers of the January Prices op 
American Railroad Common Stocks 


Date 

1 

2 

3 

4 

Jan 1891 

221.99 

199.43 

254.87 

789.77 

“ 1892 

272.84 

229.12 

288.10 

993.12 

“ 1893 

258.10 

224. 79 

289.54 

969.17 

“ 1894 

170.09 

175.82 

227.32 

676.03 

“ 1895 

15.1.75 

170.88 

222.92 

617.02 

“ ] 896 

147.58 

172.57 

225.64 

618.02 

“ 1897 

132.89 

170.08 

220.53 

577.17 

“ 1898 

153.41 

196.61 

251.44 

700.16 

1899 

198. 15 

241.52 

311.90 

937.13 

“ 1900 

199.62 

246.47 

323.80 

960.51 

“ 1901 

267.82 

301.27 

389.94 

1,337.52 

" 1902 

364.69 

367.30 

485 . 54 

1,866.38 

“ 1908 

416.11 

396.94 

533 . 95 

2,162.22 

“ 1904 

305 . 92 

319.75 

428. 12 

1,616.59 

“ 1905 

403 . 84 

405.51 

538.66 

2,161.23 

“ 1906 

467.11 

470.50 

629.23 

2,534.54 

“ 1907 

424.45 

462.58 

596.73 

2,323.81 

" 1908 

271.52 

347.36 

435.46 

1,530.03 

“ 1909 

427.49 

450.14 

592.17 

2,542.73 

“ 1910 

438.86 

483.46 

647.84 

2,710.19 

“ 1911 

369.15 

444.16 

581.15 

2,322.20 

“ 1912 

335.59 

439.21 

570.13 

2,146.84 

“ 1913 

324.64 

439.30 

565.65 

2,099.42 

“ 1914 

262.61 

392.93 

493 . 29 

1,739.00 

“ 1915 

186.16 

345.10 

421.17 

1,327.70 

“ 1916 

209.67 

389.40 

479.07 

1,585.99 

“ 1917 

232.51 

383.22 

485 . 94 

1,835.69 

“ 1918 

150.85 

293.92 

354.79 

1,233.10 

“ 1919 

160.09 

310.27 

375.64 

1,329.84 

“ 1920 

159.15 

285.53 

353.04 

1,363.95 

“ 1921 

154. S8 

281.67 

354.07 

1,381.66 

« 1922 

132.27 

275.02 

348.64 

1,227.16 

“ 1923 

160.05 

318.38 

406.63 

1,527.92 

“ 1924 

157.25 

304.05 

393.77 

1,548.46 

“ 1925 

245 . 88 

380.73 

544.49 

2,533.96 

“ 1926 

308.91 

427.24 

666.61 

3,291.55 

“ .1927 

326.54 

463.52 

715.02 

3,523.71 

“ 1928 

395.45 

540.95 

848.00 

4.349.81 

“ 1929 

459.53 

615 . 13 

959.42 

5,162.39 

“ 1930 

398 . 10 

585.20 

886.98 

4,575.94 

“ 1931 

228.01 

427.38 

603.35 

2,784.01 

“ 1932 

65 .55 

150.85 

197.36 

912.33 

“ 1933 

45 .36 

118.47 

151.04 

666.07 

“ 1934 

S6.7S 

196.42 

254.63 

.1,419.91 

“ 1935 

54.45 

152.64 

190.89 

906.56 

“ 1936 

65.78 

195.00 

240.73 

1,150.27 
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TABLE 17 

An Arithmetic Average Index Number op the Prices op American 
Railroad Common Stocks, Weighted According to the 
Number op Shares op Each Company Outstanding 
at the Beginning of Each Year 

Monthly, January 1857-January 1936 

Col. 1. Logarithms of Index (see Table 10 — Column 6). 

Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve (logarithms) from Trend 
Curve (logarithms). 

For details of the nature of the graduations given in columns 2 and 
3 of this table see Appendix D. 
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TABLE 17 


American Railroad Stock Prices 


Date 

1 

2 

3 


4 

Date 

1 

2 

3 

~ 

4 

1857 

J 

1 .327 

1 . 3225 

1 .2781 


. 0444 

1S62 

.T 

1 .219 

1.2126 

1 .2904 


-.0778 

F 

1.319 


1 . 2746 


-.0383 

F 

1.234 

1.2223 

1.2982 



M 

1 .318 

1 .3008 

1.2711 


-.0297 

M 

1.247 

1.2.535 

1.3061 


-.0726 

A 

1.310 

1.2870 

t . 2678 


-.0192 

A 

1.243 

1.2462 

1.3138 


-.0676 

M 

1 . 303 

1 .37.!.! 

1 .2642 


r . 0080 

M 

1 .263 

1.2604 

1 .3221 


-.0617 

J 

1.276 

1.2571 

I .2609 


-.0038 

J 

1.2S4 

1.2760 

1 .3300 


-. 0540 

I 

1.270 


1 .2575 


-.0148 

J 

1.274 

1.2926 

1 . 3383 


-.0457 

1 . 248 

1.22'>4 

1 . 2542 


-.0248 

A 

1 . 289 

1.3102 

1 .3466 


-.0364 

S 

1 . 1 80 

1.2176 

1.2510 


-.0334 

S 

1.319 

1.3285 

1 .3548 


-.0263 

o 

1.108 

1 . 2079 

1 .2478 


-.0399 

O 

1 . 360 

1.3471 

1 .3628 


-.0157 

N 

1 . 1 66 

1 .2007 

1 . 2445 


-.0438 

N 

1.363. 

1.3657 

1 .3712 


-.0055 

D 

1.184 

1.1961 

1.2413 


-.0452 

D 

1.372 

1.3840 

1 .3794 

+ .0046 

1858 

J 

1.196 

1.1942 

1 . 2382 


-.0440 

1S63 

J 

1 .425 

1.4017 

1.3873 

-1 

-.0144 

F 

1.235 

1 . 1952 

1 .2349 


-.0397 

F 

1 .440 

1.4182 

1.3951 


-.0231 

M 

1 . 242 

1.1983 

1 .2317 


-.0334 

M 

1.432 

1.4335 

1.4031 


-.0304 

A 

1.219 

1.2028 

1 .2286 


-.0258 

A 

1.437 

1.4476 

1.4107 


. 0369 

M 

1.226 

1 . 2079 

1.2257 


-.0178 

M 

1 .477 

1.4603 

1.4180 


-.0423 

T 

1.207 

1.2123 

1 .2223 


-.0100 

J 

1.463 

1.4721 

1.4253 


-.0468 

J 

1 .209 

1.2152 

1.2192 


-.0040 

J 

1.473 

1 . 4S3 l 

1.4322 


-.0509 

A 

1 . 204 

1.2160 

1,2161 


-.0001 

A 

1.502 

1.4937 

1 .4390 


r.0547 

S 

1 . 198 

1.2147 

1.2133 

+ .0014 

S 

1.503 

1.5040 

1.4458 


-.0582 

o 

1.211 

1.2115 

1.2101 


-.0014 

O 

1 .514 

1.5144 

1.4520 


- . 0624 

N 

1 . 208 

1.2070 

1.2071 


-.0001 

N 

1 .516 

1.5247 

1.4584 


-.0663 

D 

1.201 

1.2019 

1.2044 


-.0025 

D 

1.512 

1.5350 

1.4642 

+ .0708 

1859 

J 

1 .202 

1.1969 

1.2016 


-.0047 

1864 

J 

F 

1. 530 

1.5448 

1.4697 


-.0751 

F 

1.197 

1.1924 

1 . 1 <>S 0 


-.0065 

1.550 

1.5538 

1.4751 


-.0787 

M 

1 . 195 

1.1885 

1.1962 


-.0077 

M 

1 .580 

1.5614 

1.4802 


-.0812 

A 

1 . 184 

1.1851 

1.1940 


-.0089 

A 

1 .587 

1.5672 

1 . 4846 


- . 0826 

M 

1.170 

1.1822 

1.1919 


-.0097 

M 

1.568 

1.5 706 

1 ,4892 


-.0814 

J 

1.173 

1 . 1 797 ' 

1.1897 


-.0100 

J 

.1.576 

1.5712 

1.4931 


-.0781 

J 

1.176 

1.1778 

1 . 1880 


-.0102 

J 

1 .572 

1.5686 

1 .4969 


-.0717 

A 

1.179 

1.1768 

1.1865 


-.0097 

A 

1.575 

1.5628 

1.5004 


-.0624 

' S 

1.196 

1.1772 

1 . 1854 


-.0082 

S 

1.549 

1.5544 

1.5037 


-.0507 

0 

1 . 188 

1.1792 ! 

1 . 1844 


-.0052 

o 

1.520 

1.5438 

1 .5064 


-.0374 

N 

1.192 

1.1832 

1 . 1838 


-.0006 - 

N 

1.543 

1.5320 

1.5092 


-.0228 

D 

1 . 188 : 

1.1890 i 

1.1835 

+ .0055 

D 

1.539 

1.5198 

1.5113 


[-.0085 

1860 

J 

1 . 179 

1.1964 

1,1835 

+ .0129 

1865 

J 

1 .518 

1 . 5084 

1.5132 


-.0048 

F 

1.182 

1.2050 

1 . 1839 

+ .0211 

F 

1.507 

1.4983 

1.5151 


-.0168 

M 

1.200 

1.2140 

1.1846 

+ .0294 

M 

1.465 

1.4900 

1.5164 


-.0264 

A 


.1.2230 

1.1857 

- 

-.0373 

A 

1.459 

1.4837 

1.5173 


-.0336 

M 

F230 


1.1873 

+ .0441 

M 

1 .468 

1.4793 

1.51 SO 


-.0387 

J 

1.236 

1 ! 2386 

1.1891 


-.0495 

J 

1 . 460 

1.4765 

1 .5185 


-.0420 

J 

1 . 249 1 

1 . 2442 

1 . 1914 


-.0528 

J 

1 .478 

1.4751 

1 .5188 


-.0437 

A 

1.274 i 

1 ,2479 

1.1941 


- . 0538 

A 

1.473 

1.4747 

1 .5189 


-.0442 

S 

1.285 

1 . 2492 

1 . 1972 


. 0520 

S 

1.491 

1 .4753 

1.5190 


-.0437 

0 

1.270 

1 . 2480 

1.2006 


-.0474 

o 

1.503 

1.4767 

1.5188 


-.0421 

N 

1.219 

1 . 2444 

1 .2044 

- 

-.0400 

N 

1.507 

1.4788 

1 .5185 


-.0397 

D 

1 . 190 

1.2384 

1.2087 

- 

r .0297 

D 

1.500 

1.4815 

1.5182 


-.0367 

1861 

J 

F 

1 . 233 

1 . 2306 

1.2132 


-.0174 

1866 

J 

1.480 

1 . 4848 

1 .5176 


-.0328 

1.231 

1.2217 

| 1.2181 

+ .0036 

F 

■1.469 1 

1.4883 | 

1 .5172 


-.0289 

M 

1.241 

1.2125 

1 . 2232 


-.0107 

M 

1.470 

1.4918 

1.5167 


-.0249 

A 

1 .207 

1 . 2040 

1 . 2288 


-.0248 

A 

1.478 

1.4950 

1 .5161 


-.0211 

M 

1.172 

1.1968 

i 1.2348 


-.0380 

M 

1.486 

1.4979 

1.5155 


-.0176 

J 

1.176 

1.1916 

! 1.2409 


-.0493 

.T 

1.492 

1.5003 

1 .5150 


-.0147 

J 

1.194 

1.1886 

1.2474 


-.0588 

J 

1.500 

1.5024 

1.5147 


-.0123 

A 

1.185 

1.1879 

1.2541 


-.0662 

A 

1.516 

1.5041 

1.5144 


-.0103 

S 

1.184 

1.1893 

■ 1.2609 


-.0716 

S 

1.518 

1.5055 

1 .5143 


-.0088 

0 

1.200 

1.1927 

1 . 2679 


-.0752 

O 

1.531 

1.5064 

1.5143 


-.0079 

N 

1.206 

1.1977 

1 .2753 


-.0776 

N 

1.524 

1.5069 

1 .5145 j 


-.0076 

D 

1.193 

1.2044 

! 1.2827 


-.0783 

D 

1.516 

1 .5068 

1.5148 

= 

-.0080 
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TABLE 17 — Continued 


American Railroad Stock Prices 


Date 

1 

2 

3 

4 

Date 

1 

2 

3 

4 







1872 








1.5061 

1.5152 


-.0091 

J 

1.626 

1.6304 

1 .6273 

- 

-.0031 

F 


1.5049 

1.5158 


-.0109 

F 

1.629 

1 .6323 

1 .6276 

- 

- . 0047 

M 


1.5034 

1.5167 


-.0133 

M 

1.642 

1 .6341 

1 .6278 

- 

- . 0063 



1.5021 

1.5176 


-.0155 

A 

1.655 

1 .6359 

1.6279 

- 

- . 0080 

M 

1.487 

1.5014 

1.5187 


-.0173 

M 

1.654 

1.6379 

1 .6279 

- 

-.0100 

J 

1.502 

1.5018 

1.5200 


-.0182 

J 

1.649 

1 .6400 

1.6279 


-.0121 

T 


1.5035 

1.5216 


-.0181 

J' 

1.645 

1.6421 

1.6279 

- 

-.0142 

A 

1.519 

1.5068 

1.5233 


-.0165 

A 

1.639 

1.6442 

1.6280 


-.0162 

s 


1.5114 

1.5252 


-.0138 

S 

1.634 

1 .6460 

1.6280 


-.0180 

0 

1.517 

1.5171 

1.5273 


-.0102 

O 

1 . 633 

1.6473 

1 .6279 


-.0194 

N 

1.516 

1.5234 

1.5295 


-.0061 

N 

1.630 

1.6478 

1 .6278 

- 

-.0200 

D 

1.522 

1.5298 

1.5318 


-.0020 

D 

1.642 

1.6472 

1.6277 


-.0195 

1868 






1873 






J 

1.538 

1.5358 

1.5341 

+ .0017 

J 

1.646 

1.6457 

1.6275 


-.0182 

F 

1.548 

1.5412 

1.5367 

+ .0045 

F 

1.651 

1.6431 

1.6273 


-.0158 

M 

1.546 

1.5457 

1.5393 

+ .0064 

M 

1.648 

1 .6395 

1.6270 


-.0125 

A 

1.543 

1.5495 

1.5418 

+ .0077 

A 

1.640 

1 .6352 

1 .6266 


. 0086 

M 

1.558 

1.5527 

1.5448 

+ .0079 

M 

1 .641 

1.6302 

1.6261 


. 0041 

J 

1.565 

1.5556 

1.5475 

+ .0081 

J 

1.637 

1.6248 

1 .6255 


-.0007 

J 

1.565 

1.5585 

1.5504 

+ .0081 

J 

1 .636 

1.6192 

1 .6247 


-.0055 

A 

1.560 

1.5617 

1.5532 

+ .0085 

A 

1.633 

1.6134 

1.6238 


-.0104 

S 

1.564 

1.5654 

1.5562 

+ .0092 

S 

1.599 

1.6077 

1.6229 


-.0152 

o 

1.571 

1.5695 

1.5591 

+ .0104 

O 

1.561 

1 .6022 

1.6216 


-.0194 

N 

1.558 

1.5739 

1.5621 

+ .0118 

N 

1.545 

1.5971 

1 . 6203 


-.0232 

D 

1.567 

1.5784 

1 .5650 

+ .0134 

D 

1.583 

1.5929 

1.6188 


-.0259 

1869 






1874 






J 

1.582 

1.5828 

1.5676 


-.0152 

J 

3 .606 

1.5896 

1.6171 


-.0275 

F 

1.586 

1.5868 

1 .5704 


-.0164 

F 

1.618 

1.5875 

1.6151 


-.0276 

M 

1.582 

1.5901 

1.5731 


-.0170 

M 

1.610 

1 .5868 

1.6131 


-.0263 

A 

1.590 

1.5928 

1.5757 

- 

-.0171 

A 

1.598 

1.5871 

1.6109 


-.0238 

M 

1 . 608 

1.5946 

1.5784 

- 

-.0162 

M 

1.587 

1 .5883 

1 . 6085 


-.0202 

J 

1.612 

1.5957 

1.5808 


-.0149 

J 

1.582 

1.5901 

1.6059 


-.0158 

J 

1.611 

1.5962 

1.5834 


r .0128 

J 

1.583 

1.5919 

1.6032 


-.0113 

A 

1.617 

1.5962 

1.5858 


-.0104 

A 

1.586 

1.5934 

1 .6003 


-.0069 

S 

1.588 

1.5959 

1.5884 


-.0075 

S 

1.592 

1.5943 

1.5970 


-.0027 

0 

1.585 

1.5953 

1.5906 

- 

-.0047 

o 

1 .591 

1.5945 

1.5937 

+ .0008 

N 

1.582 

1.5948 

1.5929 


-.0019 

N 

1.592 

1.5939 

1 .5902 

+ .0037 

D 

1.574 

1.5943 

1.5952 


-.0009 

D 

1.592 

1 .5928 

1.5865 

+ .0063 

1870 






1875 






J 

1.581 

1.5940 

1.5977 


-.0037 

J 

1.596 

1.5913 

1.5828 


. 0085 

F 

1.594 

1.5939 

1.5997 


-.0058 

F 

1.594 

1.5895 

1.5788 


-.0107 

M 

1.592 

1.5942 

1.6018 


-.0076 

M 

1.598 

1.5877 

1.5747 


-.0130 

A 

1.598 

1.5949 

1.6040 


-.0091 

A 

1.603 

1.5860 

1.5706 


-.0154 

M 

1.615 

1.5960 

1.6061 


-.0101 

M 

1.584 

1.5846 

1.5663 


-.0183 

J 

1.618 

1.5976 

1.6081 


-.0105 

J 

1.575 

1.5833 

1.5619 


-.0214 

J 

1.605 

1.5994 

1.6099 i 


-.0105 

J 

1.576 

1 .5823 

1 .5574 


-.0249 

A 

1.597 

1.6015 

1.6117 


-.0102 

A 

1.577 

1.5815 

1,5528 


-.0287 

S 

1.601 

1.6036 

1.6134 


-.0098 

S 

1.573 

1.5809 

1.5482 


-.0327 

0 

1.603 

1.6057 

1.6150 


-.0093 

O 

1.567 

1.5803 

1 . 5435 


-.0368 

N 

1.603 

1.6075 

1.6166 


-.0091 

N 

1.573 

1.5796 

1.5388 


-.0408 

D 

1.598 

1,6095 

1 .6180 


-.0088 

D 

1.573 

1.5787 

1.5342 


-. 0445 . 

1871 






1S76 






J 

1.599 

1.6105 

1.6192 


-.0087 

J 

1.583 

1.5775 J 

1.5296 


-.0479 

F 

1.603 

1.6117 

1.6204 


-.0087 

F 

1.590 

1.5757 

1.5250 


-.0507 

M 

1.612 

1.6127 

1 .6215 


-.0088 

M 

1.591 

1.5729 

1 .5204 


-.0525 

A 

1.624 

1.6138 

1.6225 


-.0087 

A 

1.574 

1.5688 

1 .5158 


.0530 

M 

1.633 

1.6151 

1.6233 


-.0082 

M 

1 . 555 

1.5630 

1.5115 


-.0515 

J 

1.630 

1.6165 

1.6241 


-.0076 

J 

1.551 

1 .5550 

1.5074 


-.0476 

J 

1.622 

1.6183 

1.6248 


-.0065 

J 

1.547 

1.5446 

1.5032 


.0414 

A 

1.625 

1.6202 

1 .6254 


-.0052 

A 

1.527 

1 .5318 

1,4992 


-.0326 

S 

1.627 

1.6223 

1.6260 


-.0037 

S 

1.501 

1.5171 

1 .4953 


-.0218 

O 

1.605 

1.6244 

1.6265 


-.0021 

O 

1.497 

1.5009 

1.4918 


-.0091 

N 

1.608 

1.6265 

1.6268 


-.0003 

N 

1.487 

1.4842 

1.4885 


-.0043 

D 

1.617 

1.6285 

1.6271 

+ .0014 

D 

1.485 

1.4678 

1.4853 


-. 017.5 
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Date 

1 

2 

3 

... ‘ 1 

Date 

, 

2 

3 

4 

1877 






1882 






.T 

1 .481 

1.4528 

1.4823 


-.0295 

J 

1.725 

1 . 7262 

1 . 7294 


-.0032 

F 

1 .453 

1.4397 

1.4797 


.0400 

F 

1.715 

1.7228 

1.7294 


-.0066 

M 

1.432 

1.4290 

1 .4774 


-.0484 

M 

1.713 

1 . 7206 

1.7290 


-.0084 

A 

1 . 399 

1.4209 

1.4754 


-.0545 

A 

1.713 

1.7196 

1.7284 


-.0088 

M 

1 .398 

1.4155 

1.4737 


-.0582 

M 

1.707 

1.7194 

1.7272 


-.0078 

J 

1.373 

1.4125 

1.4723 


-.0598 

J 

1.705 

1.7200 

1.7259 


-.0059 

.! 

1.387 

1.4120 

1 .4714 


-.0594 

J 

1 .730 

1.7211 

1.7241 


-.0030 

A 

1 .414 

1.4137 

1 .4709 


-.0572 

A 

1.743 

1.7224 

1.7222 


-.0002 

S 

1.442 

1.4174 

1.4707 


-.0533 

S 

1.747 

1.7238 

1 .7199 


-.0039 

0 

1 .455 

1.4227 

1.4709 


-.0482 

O 

1.736 

1.7249 

1.7175 


-.0074 

N 

1 .447 

1 .4292 

1.4716 


-.0424 

N 

1.718 

1.7254 

1.7148 


-.0106 

D 

1.445 

1.4364 

1 .4726 


-.0362 

D 

1.720 

1.7251 

1.7119 

H 

-.0132 

1878 






1883 






J 

1.445 

1.4435 

1 .4739 


-.0304 

J 

1.719 

1.7241 

1.7087 

- 

-.0154 

F 

1.436 

1.4500 

1 .4757 


-.0257 

F 

1.708 

1.7222 

1 . 7056 

- 

-.0166 

M 

1 . 443 

1 .4556 

1 .4780 


-.0224 

M 

1.714 

1.7197 

1 . 7022 


-.0175 

A 

1.457 

1 .4599 

1 .4806 


-.0207 

A 

1.724 

1.7168 

1.6990 


-.0178 

M 

1 .457 

1 .4632 

1 .4836 


-.0204 

M 

1.715 

1.7137 

1 . 6955 


+ 0182 

J 

1 .468 

1 .4657 

1.4869 


-.0212 

J 

1.719 

1.7105 

1 . 6922 


-.0183 

J 

1 .476 

1.4677 

1.4907 


-.0230 

.T 

1.711 

1.7071 

1 . 6888 


-.0183 

A 

1.471 

1 .4698 

1.4949 


-.0251 

A 

1.691 

1 . 7034 

1.6854 


-.0180 

S 

1.480 

1 .4722 

1 .4997 


-.0275 

S 

1 .697 

1.6993 

1.6820 


-.0173 

0 

1 .476 

1 .4751 

1.5044 


-.0293 

O 

1.685 

1 . 6944 

1.6789 


-.0155 

N 

1.474 

1.4788 

1 .5099 


-.0311 

N 

1.691 

1.6887 

1.6757 


-.0130 

D 

1.473 

1.4835 

1.5154 


-.0319 

D 

1.682 

1.6820 

1.6727 


(-.009 3 

1879 






1884 






J 

1 .493 

1 .4895 

1.5215 


-.0320 

J 

1.670 

1.6744 

1.6696 

+ .0048 

F 

1 .510 

1 .4970 

1 ,5277 


-.0307 

F 

1 .681 

1.6661 

1.6670 


-.0009 

M 

1 .501 

1.5063 

1.5343 


-.0280 

M 

1.680 

1.6573 

1 .6644 


-.0071 

A 

1 .514 

1.5176 

1 .5410 


-.0234 

A 

1.663 

1.6482 

1.6619 


-.0137 

M 

1.536 

1.5307 

1 .5481 


-.0174 

M 

1.626 

1.6391 

1.6594 


-.0203 

J 

1.542 

1 .5454 

1.5554 


-.0100 

.1 

1 .593 

1.6299 

1.6574 


-.0275 

J 

1 .550 

1 .5611 

1.5628 


-.0017 

J 

1 .605 

1.6209 

1.6555 


-.0346 

' A 

1.556 

1.5769 

! 1.5704 

+ .0065 

A 

1.631 

1.6123 

1 .6537 


-.0414 

s 

1.571 

1 .5921 

1.5781 

+ .0140 

S 

1.615 

1.6043 

1 .6521 


-.0478 

0 ' 

1.615 

1 .6059 

1 .5863 

+ .0196 

o 

1.600 

1.5972 

1 . 6508 


-.0536 

. N ■ 

1.636 

1.6179 

1 .5942 

+ .0237 

X 

1 .590 

1.5914 

1.6497 


-.0583 

D 

1.638 

1 .6279 

1 .6021 

+ .0258 

D 

1.591 

1.5873 

1.6485 


-.0612 

1880 






1885 






I 

1.656 

1.6360 

1.6100 


-.0260 

J 

1.581 

1.5851 

1.6479 


-.0628 

F 

1.665 

1.6425 

1.6178 


.0247 

F 

1.593 

1.5851 

1.6474 


-.0623 

M 

1.672 

1.6478 

1.6257 


-.0221 

M 

1.594 

1.5872 

1,6470 


-.0598 

A 

1 .666 

1.6525 

1.6336 


-.0189 

A 

1.594 

1.5913 

1 .6467 


-.0554 

M 

1.629 

1.6571 

1.6416 


-.0155 

M 

1.587 

1.5970 

1 . 6466 


-.0496 

J 

1.630 

1.6621 

1 .6493 


-.0128 

.T 

1.584 

1 . 6040 

1.6467 


-.0427 

J 

1.649 

1.6679 

1.6568 


r .0111 

J 

1.602 

1.6119 

1 .6469 


-.0350 

A 

1.668 

1.6750 

1.6640 


-.0110 

A 

1.624 

1.6202 

1.6473 


-.0271 

S 

1.667 

1 .6835 

1.6709 


-.0126 

S 

1.619 

1.6286 

1.6478 


-.0192 

O 

1.683 

1.6934 

1.6774 


-.0160 

O 

1.642 

1.6369 

1.6484 


-.0115 

N 

1.709 

1.7045 

1.6838 


r.0207 

N 

1.668 

1.6449 

1 .6491 


-.0042 

D 

1.730 

1.7164 

1 .6897 


+0267 

D 

1.667 

1.6523 

1 .6499 

+ .0024 

1881 






1886 






J 

1.751 

1.7284 

1 .6955 


- .0329 

J 

1 .669 

1.6589 

1.6507 

+ .0082 

F 

1.746 

1 . 7395 

1.7006 


-.0389 

F 

1.676 

1.6647 

1.6518 

+ .0129 

M 

1.752 

1.7490 

1 .7054 


-.0436 

M 

1.668 

1 .6697 

1.6528 

+ .0169 

A 

1.750 

1.7560 

1.7097 


-.0463 

A 

1.662 

1.6739 

1.6539 

+ .0200 

M 

1.767 

1.7601 

1.7139 


-.0462 

M : 

1.654 

1.6775 

1.6550 

. 

-K0225 

J 

1.771 

1.7611 

1 .7173 


-.0438 

.T 

1.673 

1.6809 

1.6563 

+ .0246 

I 

1.754 

l . 7592 

1.7203 


-.0389 

J 

1.680 

1.6843 

1.6576 


+ . 0267 

A 

1.746 

1.7550 

1.7230 


-.0320 

A 

1.684 

1.6880 

1 .6589 

--.0291 

S 

1.749 

1 .7493 

1.7252 


-.0241 

S 

1.694 

1.6920 

1.6601 

--.0319 

O 

1.742 

1.7428 

1 . 7269 


-.0159 

O 

1.706 

1.6963 

1.6615 

--.0348 

N 

1.745 

1.7365 

1 .7281 


-.0084 

N 

1.715 

1.7006 

1.6628 

--.0378 

D 

1.733 

1 . 7308 

1.7288 


h.0020 

D 

1.705 

1.7047 

1.6642 


+ .0405 
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Date 

j 

2 

3 

* 

Date 

1 

2 

3 

4 







1S92 






J 

1.700 

1 . 7080 

1.6657 


-.0423 

J 

1.687 

1.6813 

1 .6540 

- 

-.0273 

F 


1.7102 

1.6670 


-.0432 

F 

1 .686 

1.6848 

1.6528 

- 

- . 0320 

M 

1 . 706 

1 .7111 

1.6684 


-.0427 

M 

1 .691 

1 .6875 

1 .6517 

- 

. 0358 

A 

1.718 

1 .7103 

1.6696 


-.0407 

A 

1.689 

1.6894 

1.6504 

- 

-.0390 

M 

1.725 

1 .7081 

1.6708 


-.0373 

M 

1.687 

1 .6906 

1.6486 


-.0420 

J 

1.714 

1 . 7045 

1.6720 


-.0325 

J 

1.684 

1 .6912 

1.6472 


-.0440 

T 

1.702 

1 .6999 

1 .6730 


-.0269 

J 

1.684 

1 .6911 

1.6454 


-.0457 

A 

1.691 

1 .6945 

1.6739 


-.0206 

A 

1.687 

1.6900 

1.6436 


-.0464 

S 

1.685 

1 .6887 

1.6746 


-.0141 

S 

1.673 

1.6876 

1 .6419 


-.0457 

0 

1.668 

1.6828 

1.6754 


-.0074 

O 

1.681 

1.6838 

1.6399 


- . 0449 

N 

1 . 674 

1 .6772 

1.6759 


-.0013 

N 

1.676 

1 .6783 

1.6379 


-.0404 

D 

1.673 

1.6722 

1.6762 


-.0040 

D 

1.671 

1.6713 

1.6359 


+ 0354 

1888 






1893 






J 

1.675 

1 .6679 

1.6763 


-.0084 

J 

1.679 

1.6628 

1 . 6339 

--.0289 

F 

1.671 

1 .6645 

1.6764 


-.0119 

F 

1.669 

1 .6530 

1.6316 

--.0214 

M 

1.655 

1 .6621 

1.6763 


-.0142 

M 

1.654 

1.6423 

1.6295 

--.0128 

A 

1.656 

1.6605 

1.6761 


-.0156 

A 

1 .657 

1.6313 

1.6274 

--.0039 

M 

1 . 662 

1.6595 

1 .6758 


-.0163 

M 

1.625 

1.6203 

1 . 6249 


-.0046 

J 

1.644 

1 .6590 

1.6753 


-.0163 

J 

1.604 

1.6097 

1 .6226 


-.0129 

J 

1.657 

1 .6586 

1.6747 


-.0161 

J 

1.563 

1 .6000 

1 . 6203 


-.0203 

A 

1 . 663 

1.6583 

1 .6742 


-.0159 

A 

1.554 

1.5915 

1.6179 


-.0264 

S 

1 . 675 

1.6578 

1.6734 


-.0156 

S 

1.578 

1.5847 

1.6151 


-.0304 

0 

1 .670 

1.6573 

1 .6727 


-.0154 

O 

1.585 

1.5796 

1.6128 


-.0332 

N 

1.657 

1 .6567 

1.6719 


-.0152 

N 

1.594 

1.5765 

1.6103 


-.0338 

D 

1,649 

1 .6561 

1.6711 


-.0150 

D 

1.581 

1.5751 

1.6077 


-.0326 

1889 






1894 






J 

1 .655 

1 .6555 

1.6702 


-.0147 

J 

1.572 

1.5752 

1.6051 


-.0299 

F 

1.659 

1 .6550 

1.6695 


-.0145 

F 

1.577 

1.5761 

1 .6026 


-.0265 

M 

1 .647 

1 .6546 

1.6687 


-.0141 

M 

1.590 

1.5773 

1.6001 


-.0228 

A 

1.644 

1 6544 

1 .6678 


-.0134 

A 

1.594 

1.5780 

1.5976 


-.0196 

M 

1.655 

1.6545 

1.6670 


-.0125 

M 

1.576 

1 ,5778 

1.5949 


-.0171 

J 

1 . 660 

1 6551 

1.6664 


-.0113 

J 

1.568 

1.5764 

1.5923 


-.0159 

J 

1.649 

1 .6565 

1.6658 


-.0093 

J 

1.560 

1.5740 

1.5898 


-.0158 

A 

1.659 

1 .6586 

1.6652 


-.0066 

A 

1.576 

1.5712 

1.5873 


-.0161 

S 

1.674 

1.6616 

1.6646 


-.0030 

S 

1.586 

1.5684 

1.5849 


-.0165 

0 

1.670 

1 .6653 

1.6642 

+ .0011 

O 

1.572 

1.5663 

1.5824 


-.0161 

N 

1.669 

1 .6692 

1.6638 

+ .0054 

N 

1.571 

1.5654 

1.5801 


-.0147 

D 

1.667 

.1.6730 

1.6636 

+ .0094 

D 

1.565 

1.5660 

1.5779 


-.0119 

1890 






1895 






J 

1.671 

1 .6761 

1.6632 

+ .0129 

J 

1 .559 

1.5681 

1.5756 


-.0075 

F 

1.667 

1 .6781 

1.6630 

+ .0151 

F 

1.553 

1.5714 

1.5736 


-.0022 

M 

1.664 

1 .6787 

1.6629 

+.0158 

M 

1.550 

1.5757 

1.5716 

+ .0041 

A 

1.673 

1 .6778 

1.6627 

+ .0151 

A 

1.567 

1 .5805 

1.5697 

+ .0108 

M 

1.690 

1 .6752 

1.6626 

+ .0126 

M 

1.590 

1.5854 

1.5679 

+ .0175 

J 

1.687 

1.6712 

1.6625 


-.0087 

.T 

1.600 

1.5900 

1.5663 

+ .0237 

J 

1.683 

1 .6659 

1.6625 


-.0034 

J 

1.607 

1.5940 

1.5649 

+ .0291 

A 

1.672 

1 .6597 

1.6624 


-.0027 

A 

1.613 

1.5968 

1.5638 

+ .0330 

S 

1 .663 

1 .6528 

1.6624 


-.0096 

S 

1.617 

1.5983 

1.5627 

- 

-.0356 

0 

1.643 

1.6456 

1.6623 


-.0167 

O 

1.611 

1.5981 

1.5618 

+ .0363 

N 

1.614 

1 .6387 

1.6622 


-.0235 

N 

1.597 

1.5961 

1.5614 

+ .0347 

D 

1.607 

1 .6325 

1.6620 


-.0295 

D 

1.570 

1.5923 

1.5612 

+ .0311 

1891 






1896 






J 

1.627 

1.6275 

1.6618 


-.0343 

J 

1.564 

1.5872 

1.5611 

+ .0261 

F 

1.631 

1.6243 

1.6616 


-.0373 

F 

1.581 

1.5810 

1.5613 

+ .0197 

M 

1.621 

1.6233 

1 .6613 


-.0380 

M 

1.572 

1.5744 

1.5618 

+ .0126 

A 

1.637 

1.6245 

1 .6609 


-.0364 

A 

1.576 

1.5679 

1.5626 

- 

-.0053 

M 

1.636 

1.6281 

1.6604 


-.0323 

M 

1.574 

1.5618 

1.5634 


-.0016 

J 

1.626 

1 .6336 

1.6600 


-.0264 

J 

1.568 

1.5564 

1.5646 


-.0082 

J 

1.621 

1.6406 

1.6595 


-.0189 

J 

1.543 

1.5520 

1.5659 


-.0139 

A 

1.639 

1.6485 

1.6587 


-.0102 

A 

1.519 1 

1.5484 

1.5674 


-.0190 

S 

1.676 

1.6566 

1.6579 


-.0013 

: s 

1.538 

1.5458 

1.5690 


-.0232 

O 

1.676 

1.6642 

1 .6571 

+ .0071 

o 

1.547 

1.5442 

1.5708 


-.0266 

N 

1 .667 

1.6711 

1.6562 

+ .0149 

N 

1.570 

1.5438 

1.5728 



D 

1 .682 

1 .6768 

1.6552 

+ .0216 

D 

1.558 

1.5449 

1.5749 


-.0300 
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1 

2 

3 

4 

Date 

1 

2 

3 

4 

1897 






1902 






J 

1.557 

1.5473 

1.5771 


-.0298 

J 

1.892 

1.8941 

1.8536 


-.0405 

F 

1.552 

1.5512 

1 .5795 


-.0283 

F 

1.895 

1.8987 

1.8560 


-.0427 

M 

1 .554 

1.5563 

1.5819 


-.0256 

M 

1.896 

1.9041 

1 .8583 


-.0458 

A 

1.540 

1.5624 

1.5844 


-.0220 

A 

1.912 

1 .9101 

1 . 8604 


-.0497 

M 

1.542 

1 .5690 

1.5870 


-.0180 

M 

1.914 

1.9163 

1.8622 


-.0541 

J 

1.562 

1.5759 

1.5898 


-.0139 

J 

1.915 

1.9221 

1 . 8643 


-.0578 

J 

1.578 

1.5826 

1.5926 


-.0100 

J 

1.931 

1.9271 

1.8661 


-.0610 

A 

1.606 

1.5889 

1.5956 


-.0067 

A 

1.944 

1.9304 

1.8678 


-.0626 

S 

1 .625 

1.5946 

1.5985 


-.0039 

S 

1.945 

1.9316 

1.8697 


-.0619 

O 

1.614 

1.5994 

1.6017 


-.0023 

o 

1.930 

1 . 9308 

1.8714 


-.0594 

N 

1.599 

1.6035 

1.6050 


-.0015 

N 

1.913 

1.9272 

1.8731 


-.0541 

D 

1.610 

1 .6067 

1 . 6084 


-.0017 

D 

1.905 

1.9210 

1.8749 


(-.0461 

1898 






1903 






J 

1.620 

1.6091 

1.6117 


-.0026 

J 

1.925 

1.9125 

1.8768 

+ .0357 

F 

1.618 

1.6111 

1.6153 


-.0042 

F 

1.918 

1.9022 

1.8785 

+ .0237 

M 

1 .598 

1.6130 

1.6190 


-.0060 

M 

1.898 

1.8907 

1.8804 

+ .0103 

A 

1.589 

1.6153 

1.6229 


-.0076 

A 

1.878 

1 .8785 

1.8824 


-.0039 

M 

1.614 

1.6186 

1.6270 


-.0084 

M 

1.871 

1.8663 

1 . 8844 


-.0181 

J 

1 .630 

1 . 6233 

1.6314 


-.0081 

J 

1.847 

1.8544 

1.8864 


-.0320 

J 

1.630 

1 .6297 

1 . 6358 


-.0061 

J 

1.835 

1.8433 

1.8884 


-.0451 

A 

1 . 648 

1.6379 

1 . 6405 


-.0026 

A 

1.822 

1.8333 

1 . 8904 


-.0571 

S 

1.650 

1.6478 

1 . 6452 

--.0026 

S 

1.816 

1.8247 

1 . 8925 


-.0678 

O 

1 . 641 

1.6589 

1.6502 

--.0087 

O 

1.807 

1.8176 

1.8945 


-.0769 

N 

1.651 

1.6705 

1.6555 

--.0150 

N 

1.809 

1.8123 

1 . 8965 


-.0842 

D 

1.674 

1.6820 

1 . 6609 

+ .0211 

D 

1.825 

1 .8091 

1 . 8986 


-.0895 

1899 






1904 






J 

1.710 

1.6928 

1 . 6664 


-.0264 

J 

1.832 

1 . 8082 

1.9007 


-.0925 

F 

1.726 

1.7026 

1.6721 


-.0305 

F 

1.818 

1.8098 

1.9027 


-.0929 

M 

1.725 

1.7110 

1.6781 


-.0329 

M 

1.818 

1.8139 

1 . 9046 


-.0907 

A 

1 . 731 

1.7180 

1.6842 

- 

-.0338 

A 

1.829 

1.8205 

1.9065 


-.0860 

M 

1.715 

1.7236 

1 . 6904 

- 

-.0332 

M 

1.818 

1.8292 

1.9083 


-.0791 

J 

1.709 

1.7278 

1.6969 


-.0309 

J 

1.820 

1.8397 

1.9101 


-.0704 

J 

1.725 

1 . 7309 

1 . 7034 


-.0275 

J 

1.839 

1.8515 

1.9117 


-.0602 

A 

1.735 

1.7326 

1.7100 


-.0226 

A 

1.854 

1.8642 

1.9134 


-.0492 

S 

1.730 

1 . 7332 

1.7166 


-.0166 

S 

1.873 

1.8774 

1.9148 


-.0374 

0 

1.728 

1.7327 

1.7232 


-.0095 

O 

1.897 

1.8907 

1.9163 


-.0256 

N 

1.737 

1.7311 

1.73CO 


-.0011 

N 

1.915 

1.9038 

1.9177 


-.0139 

D 

1.714 

1.7286 

1 . 7368 


-.0082 

D 

1.922 

1.9166 

1.9191 


-.0025 

1900 






1905 






J 

1.719 

1.7257 

1.7436 


-.0179 

J 

1.935 

1.9287 

1.9204 


-.0083 

F 

1.728 

1 . 7226 

1 . 7502 


-.0276 

F 

1.956 

1.9398 

1.9217 


r .0181 

M 

1 . 739 

1.7200 

1 . 7568 


-.0368 

M 

1.969 

1.9498 

1.9230 


-.0268 

A 

1.747 

1.7183 

1 . 7633 


-.0450 

A 

1.962 

1.9584 

1.9243 


-.0341 

M 

1 . 729 

1.7182 

1 . 7695 


-.0513 

M 

1.940 

1.9654 

1.9253 


-.0401 

J 

1.718 

1.7200 

1 . 7754 


-.0554 

J 

1.948 

1.9708 

1.9265 

- 

-.0443 

J 

1.716 

1 . 7242 

1.7814 


-.0572 

J 

1.962 

1.9746 

1.9276 

- 

- . 0470 

A 

1.720 

1.7309 

1 . 7872 


-.0563 

A 

1.980 

1.9772 

1.9287 

- 

-.0485 

S 

1.712 

1 . 7402 

1 . 7930 


-.0528 

S 

1.984 

1.9787 

1.9300 

- 

-.0487 

0 

1.727 

1.7517 

1 . 7984 


-.0467 

O 

1.988 

1.9798 

1.9311 

• 

-.0487 

N 

1.755 

1 . 7653 

1.8036 


-.0383 

N 

1.983 

1.9808 

1.9324 

- 

-.0484 

D 

1.786 

1 . 7803 

1.8086 


-.0283 

D 

1.987 

1.9821 

1.9336 

H 

b • 0485 

1901 






1906 






J 

1.806 

1 . 7962 

1.8131 


-.0169 

J 

1.999 

1.9840 

1.9350 


-.0490 

F 

1.820 

1.8122 

1.8177 


-.0055 

F 

1.997 

1.9865 

1.9362 


-.0503 

M 

1.834 

1.8276 

1.8218 

+ .0058 

M 

1.989 

1 .9894 

1.9375 


-.0519 

A 

1.871 

1.8416 

1.8258 

+ .0158 

A 

1.983 

1.9924 

1.9387 


-.0537 

M 

1.854 

1.8538 

1.8297 

+ .0241 

■M 

1.972 

1.9954 

1.9400 


-.0554 

J 

1.894 

1.8639 

1.8332 

+ .0307 

J 

1.980 

1.9978 

1.9412 


-.0566 

J 

1.858 

1.8717 

1.8366 

+ .0351 

J 

1.972 

1.9995 

1.9423 


-.0572 

A 

1.869 

1.8774 

1.8398 

- 

-.0376 

A 

2.004 

2.0002 

1 .9434 


-.0568 

S 

1.872 

1.8815 

1.8430 

+ .0385 

S 

2.017 

1.9997 

1.9448 


-.0549 

o 

1.874 

1.8846 

1.8458 

+.0388 

O 

2.012 

1.9978 

1.9456 


-.0522 

N 

1.891 

1.8874 

1.8486 

+ .0388 

N 

2 ;ou 

1.9943 

1.9467 


-.0476 

D 

1.885 

1.8904 

1.8512 

+ .0392 

D 

2.007 

1.9889 

1.9477 

J 

-.0412 
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Date 

1 

2 

3 


4 

Date 

1 

2 

3 


4 

10()7 


1.9812 

1.9486 

+ .0326 

1912 

J 

1.969 

1.9700 

1.9755 


-.0055 




1.9494 

+ .0218 

F 

1.965 

1.9718 

1 .9732 


-.0014 

M 

1 .930 

1 .9590 

1.9500 

+ .0090 

M 

1 .974 

1.9744 

1.9707 


-.0037 

A 

M 

J 

J 

1 .932 

1 .918 

1 .907 

1 .923 

1 .9448 

1 .9294 

1 .9137 

1 .8986 

1.9506 

1.9511 

1.9515 

1 .9518 
1.9520 


-.0058 

-.0217 

-.0378 

-.0532 

-.0668 

A 

M 

J 

J 

A 

1 .984 
1.981 

1 .979 
1.979 
1.990 

1.9773 

1.9804 

1.9830 

1.9847 

1 .9852 

1 . 9684 

1 .9653 

1 .9628 

1 .9599 

1 .9573 


b . 0089 
-.0151 
-.0202 
-.0248 

S 


1.8743 

1.9521 


-.0778 

S 

1.990 

1 . 9843 

1.9542 


-.0301 

o 

1.858 

1.8663 

1.9521 


-.0858 

o 

1.987 

1.9818 

1.9516 


-.0302 

N 

1 .832 

1.8615 

1.9521 


-.0906 

N 

1.984 

1.9774 

1 .9489 


-.0286 

D 

1 .851 

1 .8599 

1.9521 


-.0922 

D 

1.972 

1.9724 

1 . 9463 


.0261 

1908 

J 

t .868 

1.8613 

1.9521 


-.0908 

1913 

J 

F 

1 .970 

1.9660 

1.9436 


- . 0224 

F 

1 .851 

1.8653 

1.9521 


-.0868 

1 .958 

1.9590 

1.9413 


-.0177 

M 

1 .863 

1.8716 

1 .9521 


-.0805 

M 

1.949 

1.9518 

1 .9390 


-.0128 

A 

1 .883 

1 ,8799 

1 .9522 


-.0723 

A 

1.948 

1.9448 

1.9367 


-.0081 

M 

1 .907 

1 .8897 

1 .9522 


-.0625 

M 

1.936 

1.9383 

1.9345 


-.0038 

T 

1 .908 

1 .9003 

1.9526 


-.0523 

.1 

1.915 

1 .9327 

1.9325 


-.0002 

J 

1.920 

1 .9123 

1.9528 


-.0405 

j 

1.921 

1.9280 

1 .9305 


-.0025 

A 

1.934 

1 .9242 

1.9532 


-.0290 

A 

1.928 

1.9244 

1.9286 


-.0042 

S 

1.931 

1 .9358 

1.9533 


-.0175 

S 

1.929 

1.9216 

1.9269 


-.0053 

O 

1 .937 

.1 .9470 

1.9540 


-.0070 

o 

1.919 

1.9195 

1.9253 


-.0058 

N 

1 .963 

1.9577 

1.9546 

+ .0031 

N 

1.909 

1.9178 

1.9237 


-.0059 

D 

1 .974 

1.9669 

1.9554 

+ .0115 

D 

1.908 

1.9160 

1.9221 


-.0061 

1 900 

J 

F 

1.980 

1.9757 

1.9562 


K 0195 

1914 

J 

1.921 

1.9138 

1.9206 


-.0068 

1 .971 

1.9834 

1.9573 


-.0261 

F 

1.924 

1.9109 

1 .9191 


-.0082 

M 

1.978 

1.9909 

1.9584 


-.0325 

M 

1.912 

1.9073 

1.9177 


-.0104 

A 

1 .994 

1.9978 

1.9596 


-.0382 

A 

1.902 

1.9030 

1 .9162 


-.0132 

M 

2.004 

2.0041 

1.9608 


-.0433 

M 

1,905 

1.8979 

1.9148 


-.0169 

J 

2.009 

2.0097 

1.9621 


-.0476 

J 

1.902 

1.8924 

1.9134 


-.0210 

j 

2.017 

2.0147 

1.9635 

- 

-.0512 

,T 

1.879 

1.8865 

1.9120 


-.0255 

A 

2,025 

2.0179 

1.9650 


-.0529 

A 

1 .875* 

1.8805 

1.9106 


-.0301 

S 

2.022 

2.0201 

1.9667 


-.0534 

S 

1.871 * 

1.8749 

1.9091 


-.0342 

O 

2.021 

2.0198 

1.9684 


-.0514 

o 

1.867* 

1.8697 

1.9078 


-.0381 

N 

2.013 

2.0180 

1.9701 


-.0479 

N. 

1.862 * 

1.8653 

1.9064 


-.0411 

D 

2.019 

2.0149 

1.9717 


h . 0432 

D 

1.858 

1.8626 

1.9048 


-.0422 

1910 

J 

2.011 

2.0095 

1.9733 


h . 0362 

1915 

.T 

1.865 

1.8612 

1.9031 


-.0419 

F 

1.997 

2.0030 

1.9751 


-.0279 

F 

1.857 

1.8615 

1.9018 


-.0403 

M 

2.007 

1.9965 

1.9767 


-.0198 

M 

1.865 

1.8635 

1.9003 


-.0368 

A 

1.999 

1.9896 

1.9782 


-.0114 

A 

1.887 

1.8671 

1.8988 


-.0317 

M 

1 .993 

1.9830 

1.9797 


-.0033 

M 

1.876 

1.8717 

1 ,8972 


-.0255 

J 

1.971 

1.9773 

1.9811 


-.0038 

.T 

1.872 

1.8771 

1.8959 


-.0188 

J 

1.949 

1.9728 

1.9824 


-.0096 

.r 

1.862 

1.8828 

1.8945 


-.0117 

A 

1.958 

1.9696 

1.9837 


-.0141 

A 

1.875 

1.8884 

1.8931 


-.0047 

S 

1.960 

1.9679 

1.9849 


-.0170 

S 

1.886 

1 .8936 

1.8916 

+ .0020 

O 

1.978 

1.9676 

1.9858 


-.0182 

0 

1.909 

1.8984 

1.8904 

+ .0080 

N ' 

1.974 

1.9683 

1.9867 


-.0184 

N 1 

1.928 

1.9027 

1.8891 

+ .0136 

D 

1.963 

1.9699 

1.9874 


-.0175 

D . 

1.925 

1 . 9065 

1.8878 

+ . 0187 

1911 

J 

1.974 

1.9718 

1.9879 


-.0161 

1916 

J 

1.917 

1.9101 

1.8865 

+ .0236 

F 

1.980 

1.9737 

1.9881 


-.0144 

F 

1.907 

1.9132 

1.8854 

+ .0278 

M 

1.975 

1.9752 

1.9881 


-.0129 

M 

1.905 

1.9157 

1.8842 

+ .0315 

A 

1.975 

1.9762 

1.9878 


-.0116 

A 

1.902 

1.9177 

1.8829 

+ .0348 

M 

1.982 

1.9764 

1.9875 


-.0111 

M 

1.914 

1.9191 

1.8816 

+ .0375 

J 

1.992 

1.9758 

1.9867 


-.0109 

J 

1.920 

1.9198 

1.8804 

+ .0394 

J 

1 .992 

1.9746 

1.9854 


-.0108 

J 

1.916 

1.9199 

1.8791 

+ .0408 

A 

1.972 

1.9731 

1.9839 


-.0108 

A 

1.913 

1.9195 

1.8778 

+ .0417 

S j 

1 .949 

1.9714 

1.9822 


-.0108 

S 

1.919 

1.9188 

1.8765 

+ .0423 

o 

1.956 

1.9700 

1.9807 


-.0107 

O 

1.930 

1.9177 

1.8752 

+ .0425 

N 

1.972 

1.9691 

1.9793 


-.0102 

N 

1.927 

1,9160 

1.8737 

+ . 0423 

D 

1 1.970 

1.9691 

1.9775 

= 

-.0084 

D 

1.919 

1.9135 

1.8724 

+ .0411 


^Interpolated — Stock Exchange closed. 
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Date 

1 

2 

3 


4 

Date 

1 

2 

3 


4 

1917 

J 

1.910 

1.9098 

1 . S 708 

- 

b . 0390 

1922 

.T 

1 . 766 

1.7799 

1 . 7884 


-.0085 


1.887 

1 . 9045 

1 . 8694 


-.0351 

F 

1 .781 

1.7906 



-.0012 

M 

1.892 

1.8975 

1.8678 


-.0297 

M 

1.779 

1.8014 

1 . 7903 


-.0111 

A 

1.887 

1 . 8888 

1.8661 


-.0227 

A 

1.818 

1.8120 

1.7915 


. 0205 

M 

1.869 

1.8785 

1.8641 

-i 

-.0144 

M 

1.827 

t .8219 

1.7927 


. 0292 

J 

1 .875 

1.8670 

1.8624 

- 

-.0046 

J 

1.822 

1.8308 

1 . 7940 


. 0368 

J 

1 . 869 

1.8549 

1 . 8604 


-.0055 

J 

1.839 

1.8385 

1.7953 


-.0432 

A 

1.863 

1.8428 

1 .8584 


-.0156 

A 

1.859 

1 . 8446 

1.7970 


. 0476 

S 

1 .844 

1.8312 

1 . 8560 


-.0248 

S 

1 .865 

1.8489 

1 . 7985 


-.0504 

O 

1.825 

1.8207 

1.8538 


-.0331 

O 

1.865 

1.8512 

1 . 8002 


-.0510 

N 

1.791 

1.8117 

1 .8515 


-.0398 

N 

1.840 

1.8514 

1.8020 


- . 0494 

D 

1.776 

1.8044 

1 . 84 S 9 


-.0445 

D 

1.830 

1.8495 

1.8040 

H 

-.0455 

1918 

J 

1.795 

1.7991 

1.8465 


-.0474 

1923 

J 

1.830 

1.8458 

1.8061 

H 

b .0397 

F 

1.800 

1 . 7959 

1.8439 


-.0480 

F 

1.843 

1.8406 

1.8084 

- 

- . 0322 

M 

1.797 

1 . 7946 

1.8411 


-.0465 

M 

1.845 

1 . 8346 

1.8105 


■ . 0241 

A 

1.788 

1.7952 

1 .8384 


-.0432 

A 

1.839 

1.8281 

1.8129 


-.0152 

M 

1 . 802 

1.7975 

1.8355 


-.0380 

M 

1.823 

1.8217 

1.8152 


-.0065 

J 

1.804 

1.8012 

1.8325 


-.0313 

J 

1.819 

1.8158 

1 . 8.178 


-.0020 

J 

1.806 

1 . 8060 

1.8295 


-.0235 

J 

1.801 

1.8106 

1 .8204 


-.0098 

A 

1.816 

1.8115 

1.8266 


-.0151 

A 

1.799 

1.8063 

1.8232 


-.0169 

S 

1.819 

1.8171 

1.8238 


-.0067 

S 

1.801 

1.8029 

1.8259 


-.0230 

o 

1.836 

1.8227 

1.8209 

+ .0018 

o 

1.797 

1.8008 

1 .8288 


-.0280 

N 

1.847 

1.8277 

1 .8182 

+ .0095 

N 

1.804 

1.7999 

1.8317 


-.0318 

D 

1 .829 

1.8319 

1.8154 

+ .0165 

D 

1.803 

1 .8004 

1.8349 


-.0345 

1919 

F 

1.818 

1.819 

1.8351 

1.8371 

1.8122 

1 .8099 

+ .0229 
+ .0272 

1924 

i 

1.810 

1.813 

1.8026 

1.8064 

1.8381 

1.8414 


-.0355 

-.0350 

M 

1.823 

1.8378 

1 . 8072 

+ .0306 

M 

1.810 

1.8119 

1.8448 


-.0329 

A 

1.825 

1.8371 

1 . 8045 

+ .0326 

A 

1.816 

1 .8190 

1 . 8483 


-.0293 

M 

1 .848 

1.8351 

1.8018 

+ .0333 

M 

1.817 

1.8272 

1 .8518 


-.0246 

J 

J 

1.849 

1.8317 

t . 7996 

+ .0321 

J 

1.829 

1.8361 

1.8555 


-.0194 

1.847 

3 .8268 

1.7974 

+ .0294 

J 

1.849 

1 .8453 

1.8592 


-.0139 

A 

1 .818 

1.8206 

1.7954 

+ .0252 

A 

1.861 

1.8543 

1.8629 


-.0086 

S 

1.810 

1.8135 

| 1.7935 

+ .0200 

S 

1.858 

1.8627 

1 . 8667 


-.0040 

Q 

1.815 

1 .8058 

1.7917 

+ .0141 

O 

1.853 

1.8702 

1.8706 


-.0004 

N , 

1.801 

1 . 7980 

! 1.7903 

+ .0077 

N 

1.882 

1.8770 

1 .8746 

+ .0024 

D I 

1.781 

1.7907 

1.7889 

+ .0018 

D 

1.904 

1.8829 

1.8786 

+ .0043 

1920 

J 

1.782 

1 . 7844 

1.7877 


-.0033 

1925 

J 

1.907 

1.8883 

1.8827 


b -0056 

F 

1.764 

1.7795 

1.7866 


-.0071 

F 

1.908 

1.8932 

1.8869 


-.0063 

M 

1.790 

1.7763 

1.7857 


-.0094 

M 

1.896 

1.8978 

1.8911 


-.0067 

A ! 

1.774 

1.7747 

1.7849 


-.0102 

A 

1.883 

1.9020 

1.8954 


-.0066 

M 

1.758 

1 . 7745 

1.7843 


-.0098 

M 

1.895 

1.9060 

1 . S 997 


-.0063 

J 

1 . . 754 

1.7754 

1 . 7839 


-.0085 

J 

1.897 

1.9098 

1.9041 


-.0057 

j 

1.760 

1.7769 

1.7835 


-.0066 

J 

1.901 

1.9136 

1.9086 


- . 0050 

A 

1.775 

1.7783 

1.7830 


-.0047 

A 

1.916 

1.9173 

1.9133 


-.0040 

S 

1.800 

1.7792 

1.7827 


-.0035 

S 

1.920 

1.9212 

1.9180 


- . 0032 

o 

1.819 

1.7794 

1.7826 


-.0032 

O 

1.926 

1.9253 

1.9228 


-.0025 

NT 1 

1 .806 

1 . 7785 

1.7825 


-.0040 

N 

1.938 

1.9296 

1.9277 i 


L . 0019 

D 

1.764 

1 . 7765 

1.7826 


-.0061 

D 

1.957 

1 .9341 

1 . 932 S 


b .0013 

1921 

J 

1 . 776 

1 . 7733 

1.7826 


-.0093 

1926 

J 

1.957 

1.9386 

1.9380 

+ .0006 

F 

1.771 

1 . 7692 

1.7827 


-.0135 

F 

1.950 

1.9429 

1.9434 


-.0005 

M 

1 . 750 

1 . 7644 

1.7830 


-.0186 

M 

1.931 

1.9470 

1.9488 


-.0018 

A | 

1.742 

1 . 7593 

1 . 7832 


-.0239 

A 

1.934 

1.9507 

1.9543 


-.0036 

M 

1 . 759 

1 . 7546 

1.7836 


-.0290 

M 

1.938 

1.9541 

1.9601 


-.0060 

J 

1.732 

1 . 7506 

1 . 7839 


-.0333 

J 

1.956 

1.9576 

1.9661 


-.0085 

J 

1.750 

1 . 7482 

1 . 7842 


-.0360 

J 

1.964 

1.9614 

1.9719 


-.0105 

A 

1.758 

1 . 7479 

1.7848 


-.0369 

A 

1.976 

1.9658 

1.9778 


-.0120 

S 

1.762 

1 . 7499 

1.7854 


-.0355 

S 

1.989 

1.9711 

1.9843 


-.0132 

o 

1.755 

1 . 7545 

1.7861 


-.0316 

O 

1.976 

1.9775 1 

1.9907 


-.0132 

N ■ 

1.767 

1.7613 

1 . 7868 


-.0255 

N 

1.979 

1.9848 1 

1.9972 


-.0124 

D 

1.768 1 

1 . 7699 

. 1.7874 


-.0175 

D 

1.987 

1.9929 

2.0037 



-.0108 
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TABLE 17— Concluded 


American Railroad Stock Prices 
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TABLE 18 


Price of Gold in Greenbacks January 1862-December 1878 1 
Monthly Averages 


Date 


Date 


Date 


Date 


Date 


1862 

J 

102.5 

1865 

J 

140.1 

1868 

N 

134.4 

1872 

M 

110. 1 

1875 

A 

113.5 

F 

103.5 

J 

142.1 

D 

135.2 

A 

111.1 

S 

115.8 

M 

101.8 

A 

143 . 5 

1869 


M 

113.7 

0 

116.4 

A 

101.5 

8 

143.9 

J 

135.6 

J 

113.9 

N 

114.7 

M 

103 . 3 

O 

145.5 

F 

134.4 

J 

114.3 

D 

113.9 

J 

106.5 

N 

147.0 

M 

131.3 

A 

114.4 

1876 


J 

115.5 

D 

146.2 

A 

132.9 

S 

113.5 

J 

112.8 

A 

114.5 

1866 


M 

139.2 

0 

113.2 

F 

113.4 

S 

118.5 

J 

140.1 

J 

138.1 

N 

112.9 

M 

114.3 

0 

128.5 

F 

138.4 

J 

136.1 

D 

112.2 

A 

113.0 

N 

131.1 

M 

130.5 

A 

134.2 

1873 


M 

112.6 

D 

132.3 

A 

127.3 

S 

136.8 

J 

112.7 

J 

112.5 

1863 


M 

131.8 

O 

130.2 

F 

114.1 

J 

111.9 

J 

145.1 

J 

148.7 

N 

126.2 

M 

115.5 

A 

111.2 

F 

160.5 

J 

151.6 

D 

121.5 

A 

117.8 

S 

110.0 

M 

154.5 

A 

148.7 

1870 


M 

117.7 

0 

109.7 

A 

151.5 

S 

145.5 

J 

121.3 

J 

116.5 

N 

109.1 

M 

148.9 

0 

148.3 

F 

119.5 

J 

115.7 

D 

107.9 

J 

144.5 

N 

143 . 8 

M 

112.6 

A 

115.4 

1877 


J 

130.6 

D 

136.7 

A 

113.1 

S 

112.7 

J 

106.3 

A 

125.8 

1867 


M 

114.7 

0 

108.9 

F 

105.4 

S 

134.2 

J 

134.6 

J 

112.9 

N 

108.6 

M 

104.8 

0 

147.7 

F 

137.4 

J 

116.8 

D 

110.0 

A 

106.2 

N 

148.0 

M 

135.0 

A 

117.9 

1874 


M 

106.9 

D 

151.1 

A 

135 . 6 

S 

114.8 

J 

111.4 

J 

105.4 

1864 


M 

137.0 

O 

112.8 

F 

112.3 

J 

105.4 

J 

155.5 

J 

137.5 

N 

111.4 

M 

112.1 

A 

105.0 

F 

158.6 

J 

139.4 

D 

110.7 

A 

113.4 

S 

103 .3 

M 

162.9 

A 

140.8 

1871 


M 

112,4 

0 

102.8 

A 

172.7 

S 

143.4 

J 

110.7 

J 

111.3 

N 

102.8 

M 

176.3 

0 

143.5 

F 

111.5 

J 

110.0 

D 

102.8 

J 

210.7 

N 

139.6 

M 

111.0 

A 

109.7 

1878 


J 

258.1 

D 

134.8 

A 

110.6 

S 

109.7 

J 

102.1 

A 

254. 1 

1868 


M 

111.5 

O 

110.0 

F 

102.0 

S 

222.5 

J 

138.5 

J 

112.4 

N 

110.9 

M 

101.2 

0 

207.2 

F 

141.4 

J 

112.4 

D 

111.7 

A 

100.6 

N 

233.5 

M 

139.5 

A 

112.4 

1875 


M 

100.7 

D 

227.5 

A 

138.7 

S 

114.5 

J 

112.5 

J 

100.8 

1865 


M 

139.6 

0 

113.2 

F 

114.5 

J 

100.5 

J 

216.2 

J 

140.1 

N 

111.2 

M 

115.5 

A 

100.5 

F 

205.5 

J 

142.7 

D 

109.3 

A 

114.8 

S 

100.4 

M 

173.8 

A 

145.5 

1872 


M 

115.8 

0 

100.5 

A 

148.5 

S 

143.6 

J 

109.1 

J 

117.0 

N 

100.2 

M 

135.6 

0 

137.1 

F 

110.3 

J 

-114.8 

D 

100.1 


iW. C. Mitchell — Gold, Prices and Wages under the Greenback Standard — pp. 5-13. 
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TABLE 19 

An Unadjusted Arithmetic Average Index Number of the Yields 
in Gold 1 of American Railroad Bonds, Monthly, 

January 1857-January 1879 

Col. 1. Index 

Col. 2. Logarithms of Index 
Col. 3. Cyclical Curve (logarithms) 

For details of the nature of the graduation given in Column 3 of 
this table, see Appendix D. 


iFor the meaning of gold yield see Appendix C. The nature of this index of yields in gold is such 
that beginning with January 1870 it is identical with the index given in Table 10, column 4. 
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TABLE 19 


American Railroad Bond Yields 
Unadjusted Arithmetic Index — Gold 
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TABLE 19 — (Concluded) 


American Railroad Bond Yields 
Unadjusted Arithmetic Index — Gold 


Date 

Data 

Loga- 
rithms 
of data 

Cyclical 

curve 

(loga- 

rithms) 

Date 

Data 

Loga- 
rithms 
of data 

Cyclical 

curve 

(loga- 

rithms) 

Date 

Data 

Loga- 
rithms 
of data 

Cyclica 

curve 

(loga- 

rithms) 

1872 




1875 




1878 




J 

7.932 

.8994 

.9165 

T 

8.226 

.9152 

.9174 

1 

6.765 

.8303 

.8307 

F 

8.011 

.9037 

.9160 

F 

8.363 

.9224 

.9183 

F 

6 . 745 

.8290 

.8278 

M 

8.095 

.9082 

.9158 

M 

8.433 

.9260 

.9192 

M 

6.669 

.8241 

.8250 

A 

8.181 

.9128 

.9159 

A 

8.291 

.9186 

.9199 

A 

6.607 

.8200 

.8224 

M 

8.428 

.9257 

.9165 

M 

8.342 

.9213 

.9203 

M 

6,576 

.8180 

.8198 

J 

8.419 

.9253 

.9178 

.1 

8.495 

.9292 

.9201 

.1 

6,507 

.8134 

.8173 

J 

8.362 

.9223 

.9198 

J 

8.242 

.9160 

.9193 

J 

6.471 

.8110 

.8145 

A 

8 . 459 

.9273 

.9225 

A 

8.116 

.9093 

.9179 

A 

6.514 

.8139 

.8116 

S 

8.464 

.9276 

.9255 

S 

8.265 

.9172 

.9159 

S 

6.494 

.8125 

. 8083 

0 

8.499 

.9294 

.9288 

O 

8.379 

.9232 

.9134 

O 

6.468 

.8108 

.8048 

N 

8.523 

.9306 

.9320 

N 

8.182 

.9129 

.9106 

N 

6.394 

.8058 

.8010 

D 

8.500 

.9294 

.9350 

D 

8.031 

.9048 

.9075 

D 

6.311 

.8001 

.7972 

1873 




1876 




1879 




J 

8.471 

.9279 

.9374 

1 

7.887 

.8969 

.9043 

T 

6.188 

.7916 

. 7932 

F 

8.577 

.9333 

.9394 

F 

7.857 

.8953 

.9009 

F 



. 7893 

M 

8 . 723 

.9407 

.9408 

M 

7.892 

.8972 

.8975 

M 



. 7856 

A 

8.973 

.9529 

.9417 

A 

7.825 

.8935 

.8940 

A 



.7820 

M 

8.057 

.9522 

.9422 

M 

7.832 

.8939 

.8905 

M 



.7789 

J ! 

8 . 830 

.9460 

.9423 

J 

7.790 

.8915 

.8870 

J 



.7761 

J 

8.704 

.9397 

.9420 

,T 

7.658 

.8841 | 

.8836 

J 


A 

.7738 

A 

8,692 

.9391 

.9414 

A 

7.568 

.8790 1 

.8803 

A 

1 


.7719 

S 

8.591 

.9340 

.9403 

S 

7.563 

.8787 

.8770 

S 



.7705 

o 

8.636 

.9363 

.9388 

O 

7.541' 

.8774 

.8739 

O 



. 7693 

N 

8.680 

.9385 

.9368 

N 

7.483 

.8741 

.8709 

N 



.7683 

D 

8.600 

.9345 

.9344 

D 

7.374 

.8677 

.8679 

D 



.7671 

1874 




1877 




1880 




J 

8.459 

.9273 

.9318 

J 

7.185 

.8564 

.8651 

J 



. 7658 

F 

8.429 

.9258 

.9290 

F 

7.116 

.8522 

.8623 

F 



. 7640 

M 

8.427 

.9257 j 

.9263 

M 

7.177 

.8559 

.8595 

M 


3 

.7618 

A 

8.534 

.9312 

.9238 

A 

7.316 

.8643 

.8569 

A 


"2 

.7590 

M 

8.516 

.9302 

.9215 

M 

7.330 

.8651 

.8542 

M 


.5 

.7557 

J 

8.363 

.9224 1 

.9196 

J 

7.111 

.8519 

.8516 

J 



.7519 

J 

8.263 

.9171 

.9181 

J 

7.047 

.8480 

.8488 

J 

a 


. 7478 

A 

8.214 

.9146 

.9170 

A 

7.048 

.8481 

.8460 

A 

A 

A 


S 

8.189 

.9132 

.9163 

S 

6.911 

.8395 

.8431 

S 


v 


0 

8.151 

.9112 

.9160 

O 

6.896 

.8386 

.8400 

o 




N 

8.145 

.9109 

.9161 

N 

6.875 

.8373 

.8369 

N 




D 

8.220 

.9149 1 

.9166 

D 

6 835 

.8347 

.8337 

D 
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TABLE 20 

An Index Number op the Gold Prices of American Railroad 
Common Stocks, January 1862-December 1878 

This index number was constructed by multiplying the monthly 
paper index figures (see Table 10) by the monthly average prices of 
greenbacks in gold (compare Table 18). 

Col. 1. Index 

Col. 2. Logarithms of Index 
Col. 3, Cyclical Curve (logarithms) 

For details of the nature of the graduation given in Column 3 of this 
table, see Appendix D. 
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TABLE 20 


American Railroad Stock Prices — Gold 


Date 

Data 

Loga- 
rithms 
of data 

Cyclical 1 
curve 
(loga- 
rithms) 

Date 

Data 

Loga- 
rithms 
of data 

Cyclical 

curve 

(loga- 

rithms) 

Date 

Data 

Loga- 
rithms 
of data 

Cyclical 

(loga- 

rithms) 





1865 




1870 








J 

15.25 

1.183 

1.2042 

1 

31.37 

1.497 

1.5076 





F 

15.66 

1 . 195 

1.2186 

F 

32.89 

1.517 

1.5149 





M 

16.77 

1.225 

1.2364 

M 

34 . 68 

1.540 

1.5221 





A 

19.35 

1.287 

1.2561 

A 

35 . 06 

1.545 

1.5288 





M 

21.66 

1.336 

1.2761 

M 

35.94 

1 .556 

1.5350 





[ 

20.58 

1.313 

1.2952 

J 

36 . SO 

1.566 

1.5405 




1.2441 

J 

21.17 

1.326 

1.3121 

J 

34.47 

1.537 

1 .5454 




1.2475 


20.72 

1.316 

1.3268 

A 

33.53 

1.525 

1 .5495 




1 .2488 

S 

21.51 

1.333 

1.3369 

S 

34.74 

1 .541. 

1 . 5529 




1 .2476 


21.87 

1.340 

1.3436 

0 

35.5.5 

1 .551 

1 . 5556 




1 .2439 

N 

21.84 

1 . 339 

1 .3471 

N 

35.97 

1.556 

1.5578 

D 



1 .2379 

D 

21.65 

1.335 

1.3483 

D 

35.77 

1 .554 

1 . 5595 





1S66 




1871 







1.2302 

J 

21.56 

1.334 

1.3471 

1 


1.555 

1.5609 





R 

21.29 

1.328 

1.3461 

F 

35 . 98 

1.556 

1.5622 




1.2119 

M 

22.63 

1.355 

1.3453 

M 

36.91 

1.567 

1.5634 




1.2034 

A 

23.60 

1.373 

1 .3449 

A 

38.01 

1.580 

1.5650 




1 . 1963 

M 

23.26 

1.367 

1.3455 

M 

38.57 

1.586 

1 .5667 


a 


1.1912 

J 

20.87 

1.320 

1 .3468 

J 

37.99 

1.580 

1.5686 



a 

1 . 1886 

J 

20.85 

1.319 

1.3488 

J 

37.30 

1.572 

1.5707 

£ 



1.1884 

A 

22.04 

1.343 

1 . 35 10 

A 

37.54 

1.574 

1 .5729 

s 


c 

1.1904 

S 

22.64 

1.355 

1.3531 

S 

37.00 

! 1.568 

1.5751 

0 



1.1943 

0 

22.88 

1.359 

1.3550 

0 

35.54 

1.551 

1.5772 




1.1997 

N 

23.25 

1.366 

1.3565 

N 

36.48 

1 .562 

1.5792 

D 



1.2061 

D 

23.99 

1.380 

1.3577 

D 

37.86 

1.578 

1 .5811 

1862 




1867 




1872 




J 

16.14 

1.208 

1.2130 

1 

23.41 

1.369 

1.3585 

1 

38 . 78 

1 .589 

1 .5829 

F 

16.54 

1.219 

1.2197 

F 

22.73 

1.357 

1.3592 

F 

38.59 

1.586 

1 .5846 

M 

17.33 

1.239 

1.2257 

M 

22.98 

1.361 

1 . 3598 

M 

39.83 

1 . 600 

1 . 5863 

A 

17.25 

1.237 

1.2306 

A 

22.35 

1.349 

1.3605 

A 

40.68 

1 . 609 

1.5878 

M 

17.75 

1.249 

1.2340 

M 

22.40 

1.350 

1.3615 

M 

39.63 

1.598 

1.5892 

J 

18.06 

1.257 

1.2360 

J 

23.07 

1.363 

1.3628 

J 

39.12 

1.592 

1 . 5905 

J 

16.28 

1.212 

1.2368 

J 

23.57 

1.372 

1.3646 

J 

38.67 

1.587 

1.5913 

A 

16.97 

1.230 

1.2370 

A 

23.45 

1.370 

1.3671 

A 

38.08 

1.581 

1.5918 

S 

17.58 

1.245 

1.2374 

S 

22.99 

1.362 

1.3703 

S 

37.91 

1.579 

1.5916 

0 

17.81 

1.251 

1.2385 

0 

22.94 

1.361 

1.3741 

0 

37.92 

1.579 i 

1 .5908 

N 

17.61 

1.246 

1.24)2 

N 

23.49 

1.371 

1.3783 

N 

37.81 

1.578 

1.5893 

D 

17.80 

1.250 

1.2459 

D 

24.70 

1.393 

1.3829 

D 

39.04 

1.592 

1.5872 

1863 




1868 




1873 




J 

IS. 33 

1.263 

1.2529 

J 

24.91 

1.396 

1.3876 

J ! 

39.25 

1.594 

1.5846 

F 

17.15 

1.234 

1.2621 

F 

24.96 

1.397 

1.3921 

F 

39.24 

1.594 

1.5815 

M 

17.49 

1.243 

1 .2735 

M 

25.18 

1.401 

1.3964 

M 

38.47 

1.585 

1.5780 

A 

18,06 

1.257 

1 .2869 

A 

25.17 

1.401 

1.4005 

A 

37.07 

1.569 

1.5742 

M 

20.13 

1.304 

1.3017 

M 

25.86 

1.413 

1.4046 

M 

37.17 

1.5 70 

1.5702 

J 

20.07 

1.303 

1.3172 

J 

26.21 

1.418 

1.4086 

,T 

37.20 

1.571 

1.5659 

J 


■ 1.357 

1 .3326 

J 

25.74 

1.411 

1.4129 

J 

37.33! 

1.572 

1 . 5616 

A 

25.27 

1.403 

1.3466 

A 

24.97 

1.397 

1.4176 

A 

37.26! 

1.571 

1.5573 

S 

23.71 

1.375 

1.3581 

S 

25.52 

1.407 

1.4226 

S 

35. 2S 

1 .547 

1.5532 

0 

22.13 

1 1.345 

1 .3657 

O 

27.13 

1.433 

1.4279 

O 

33.43 

1.524 

1.5494 

N 

22.16 

i 1.346 

1.3684 

N 

26.90 

1.430 

1.4334 

N 

32.34 

1.510 

1.5464 

D 

21.51 

1.333 

1.3652 

D 

27.29 

1.436 

1.4388 

D 

34.80 

1.542 

1.5441 

1864 




1869 




1874 




J 

21.77 

1.338 

1.3561 

J 

28.18 

1.440 

1.4440 

J 

36.20 

1.559 

1.5428 

F 

22.39 

i 1.350 

1 .3414 

F 

28.66 

1.457 

1.4488 

F 

36.95 

1.568 

1 .5424 

M 

23.35 

! 1.368 

1.3219 

M 

29.13 

1.464 

1.4532 

M 

36.33 

1.S60 

1 .5430 

A 

22. 4C 

i 1.350 

1.2992 

A 

29.25 

1.466 

1.4574 

A 

34.94 

1.543 

1 . 5441 

M 

20.97 

1.322 

1.2750 

M 

29.14 

1.464 

1.4614 

M 

34.35 

1.536 

1.5456 

J • 

17.91 

) 1.253 

1.2512 

J 

29.66 

1.472 

1.4654 

J 

34.41 

1.537 

1.5472 

J 

14.45 

; 1.360 

1.2295 

J 

30.04 

1.478 

1.4698 

J 

34.84 

1.542 

1.5484 

A 

14.82 

■ 1.171 

1.2115 

A 

30.87 

1.490 

1.4747 

A 

35.13 

1.546 

1.5489 

S 

15.9C 

) 1.201 

1.1985 

S 

28.33 

1 .452 

1.4802 

S 

35 . 65 

1.552 

1.5487 

0 

16.01 

1.204 

1.1911 

O 

29.52 

1.470 

1.4863 

O 

35.45 

1.550 

1.5475 

N 

14.95 

l 1.174 

1.1897 

N 

30.22 

1.480 

1.4931 

N 

35.22 

1.547 

1.5454 

D 

15.22 

! 1.182 

1.1943 

D 

30.88 

1.490 

1.5002 

D 

35.03 

1.544 

1 . 5425 



THE GREENBACK PERIOD 

TABLE 20 — (Concluded) 
American Railroad Stock Prices — Gold 
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Date 

Data 

Loga- 
rithms 
of data 

Cyclical 

curve 

(loga- 

rithms) 

Date 

Data 

Loga- 
rithms 
of data 

Cyclical 

curve 

(loga- 

rithms) 

Date 

Data 

Loga- 
rithms 
of data 

Cyclical 

(loga- 

rithms) 

1875 




1877 








1 

35.04 

1.545 

1.5390 

J 

28.47 

1.454 

1.4218 

J 




F 

34.28 


1 .5351 

F 

26.91 

1.430 

1.4111 

F 




M 

34.33 


1 . 53 1 1 

M 

25.81 

1.412 

1.4028 

M 




A 

34 . 89 

1 .543 

1 .5274 

A 

23.62 

1.373 

1.3969 

A 




M 

33.08 

1.520 

1.5241 

M 

23.37 

1.369 

1.3934 

M 




1 

32 . 1 3 

1.507 

1 .5215 

J 

22.39 

1.350 

1.3922 

J 




.1 

32.83 

1.516 

1 .5197 

J 

23.15 

1.365 

1.3931 

J 





33 . 30 

1.522 

1.5187 

A 

24.72 

1.393 

1 . 3961 

A 


a 


S 

32.33 

1.510 

1 .5183 

S 

26.81 

1.428 

1.4010 

S 




0 

31.70 

1.501 

1.5184 

O 

27.71 

1.443 

1.4074 

O 




N 

32 . 60 

1.513 

1 .5188 

N 

27.21 

1.435 

1.4153 

N 



1 .6178 

D 

32.82 

1.516 

1.5192 

D 

27.09 

1.433 

1.4239 

D 



1.6278 

1876 




1878 




1880 




J 

33.92 

1.530 

1.5193 

J 

27.26 

1.436 

1.4326 

J 



1.6359 

F 

34.281 

1.535 

1.5190 

F 

26.73 

1.427 

1.4408 

F 



1.6424 

M 

34.14 

.1.533 

1.5179 

M 

27.42 

1.438 

1.4481 

M 




A 

33.17 

1.521 

1.5156 

A 

28.44 

1.454 

1.4540 

A 




M 

31 .91 

1.504 

1.5117 

M 

28.42 

1.454 

1.4586 

M 




J 

31.65 

1.500 

1.5060 

J 

29.15 

1.465 

1 . 4620 

J 

a 



J 

31.49 

1.498 

1.4980 

J 

29.76 

1.474 

1 . 4647 

J 




A 

30.25 

1.481 

1 .4879 

A 

29.41 

1.469 

1 . 4670 

A 


Oi 


S 

28.82 

1 . 460 

1.4758 

S 

30.08 

1.478 

1.4695 

S 




0 

28 . 63 

1.457 

1.4623 

O 

29.76 

1.474 

1.4725 

0 




N 

28.17 

1.450 

1.4482 

N 

29.74 

1.473 

1 . 4765 

N 




D 

28 . 29 

1 . 452 

1.4344 

D 

29.66 

1.472 

1.4814 

D 
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APPENDIX 


TABLE 21 

Call Money Rates at the New York Stock 
Exchange 

Monthly Averages, January 1857- January 1936 

Col. 1. Logarithms of Data Adjusted for Seasonal Fluc- 
tuations. 

Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve 

(logarithms) from Trend Curve 
(logarithms). 

Col. 5. Changing Seasonal Fluctuations 
(logarithms). 

For details of the nature of the graduations given in Columns 2 and 
3 and of the seasonal given in Column 5 of this table, see Appendix D 



SHORT TERM INTEREST RATES 

TABLE 21 
Call Money Rates 
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Date 

t 

2 

3 

4 

5 

Date 

1 

2 

3 

* 

5 

1857 







1862 







J 

.874 

.8813 

.8353 


- . 046C 

+ .029 

1 

.775 

.7523 

. 7596 




■ F 

.927 

.9040 

.8300 


-.074C 

+ .015 

F 

.776 

.7427 

.7616 


-.0189 


M 

.969 

.9279 

.8249 


-.1031 

-.003 

M 

.734 

.7320 

. 7636 


-.0316 

+ .006 

A 

.936 

.9501 

.8199 


-.1302 

-.039 

A 

.759 

.7212 

.7655 




M 

.906 

.9682 

.8150 


-.1532 

-.038 

M 

.689 

.7109 

.7672 


-.0563 


1 

. 876 

.9798 

.8099 


-.1699 

-.056 

1 

.653 

.7022 

. 7686 


-.0664 


J 

.860 

.9828 

.8051 


-.1777 

-.031 

J 

.756 

.6963 

. 7700 


-.0737 


A 

.985 

.9763 

.8004 


-.1759 

-.007 

A 

.639 

.6935 

.7711 


-.0776 


S 

1 .122 

.9604 

.7958 


-.1646 

+ .054 

S 

.640 

.6942 

.7720 


-.0778 

-.007 

0 

1.225 

.9351 

.7913 


- . 1438 

+ .030 

O 

.642 

.6989 

.7728 


-.0739 


N 

.880 

.9012 

. 7869 


-.1143 

+ .023 

N 

.757 

.7072 

.7736 


-.0664 

+ .042 

D 

.823 

.8603 

.7828 


-.0775 

+ .022 

D 

.735 

.7187 

.7743 


-.0556 

+ .043 

1858 

J 

.783 

.8136 

.7788 

+ .0348 

+ .030 

1863 

J 

.745 

.7325 

.7748 


-.0423 

+ .040 

F 

.676 

. 7629 

.7749 


-.0120 

+ .012 

F 

.801 

.7477 

.7753 


-.0276 

-.002 

M 

.650 

.7113 

.7712 


-.0599 

-.003 

M 

.775 

.7625 

. 7758 


-.0133 

+ .010 

A 

.663 

.6616 

.7677 


-.1061 

-.040 

A 

.721 

.7756 

.7763 


-.0007 

-.005 

M 

.573 

.6170 

. 7643 


-.1473 

-.029 

M 

.757 

. 7865 

.7768 


-.0097 

-.033 

J 

.606 

.5808 

.7611 


-.1803 

-.050 

J 

.827 

.7943 

.7772 


-.0171 

-.042 

J 

.572 

.5558 

.7581 


-,202c 

-.028 

J 

.811 

.7991 

.7776 


-.0215 

-.026 

A 

.555 

.5434 

.7552 


-.2118 

-.011 

A 

.826 

.8018 

.7781 


-.0237 

-.048 

S 

.575 

.5433 

.7524 


-.2091 

+ .040 

S 

.830 

.8032 

.7786 


-.0246 

-.010 

0 

.525 

.5547 

. 7499 


-.1952 

+ .025 

O 

.791 

.8040 

.7790 


-.0251 

+ .022 

N 

.582 

.5752 

.7473 


-.1721 

+ .025 

N 

.800 

.8051 

.7794 


-.0257 

+ .045 

D 

.577 

.6015 

.7449 


-.1434 

+ .025 

D 

.794 

.8071 

.7798 


[-.0273 

+ .051 

1859 

J 

.603 

.6308 

.7427 


-.1119 

+ .031 

1864 

J 

.802 

.8099 

.7801 


K0298 

+ .043 

F 

.689 

.6605 

.7406 


-.0801 

+ .010 

F 

.792 

.8135 

.7802 


-.033c 

-.007 

M 

.659 

.6884 

.7387 


-.050c 

-.002 

M 

.756 

.8176 

.7803 


-,037c 

+ .015 

A 

.693 

.7132 

.7367 


-.0235 

-.040 

A 

.824 

.8216 

.7804 


-.0412 

+ .009 

M 

.792 

. 7344 

.7349 


-.0005 

-.023 

M 

.788 

.8250 

.7803 


-.0447 

-.040 

J 

.820 

.7512 

. 7332 


-.0181 

-.045 

J 

.872 

.8274 

.7800 


-.0474 

-.046 

J 

.772 

. 7632 

.7316 


-.0316 

-.025 

J 

.866 

.8285 

.7796 


-.0481 

-.033 

A 

.820 

.7706 

.7301 


-.0405 

-.015 

A 

.903 

.8279 

.7792 


+ 0487 

-.064 

S 

.749 

.7735 

.7286 


-.0449 

+ .026 

S 

.855 

.8256 

.7784 


-.0472 

-.010 

O 

.758 

.7723 

.7275 


- . 0448 

+ .022 

O 

.807 

.8217 

.7776 


-.0441 

+ .026 
+ .046 

N 

.691 

. 7682 

.7264 


-.0418 

+ .029 

N 

.79 3 

.8163 

.7767 


-.0396 

D 

.737 

.7626 

.7253 

+ .0373 

+.027 

D 

.758 

.8096 

.7757 

H 

-.0339 

+ .062 

1 860 







1865 







.T 

.791 

.7569 

.7242 


-.0327 

+.034 

J 

.800 

.8023 

.7746 


b.0277 1 

+ .045 

F 

.761 

.7523 

.7237 


-.0286 

+.008 

F 

.795 

.7952 

.7735 


+ 0217 

-.010 

M 

.740 

.7499 

.7232 


r.0267 

.000 

M 

.824 

.7888 

.7724 


+ 0164 

+ .021 

A 

.756 

.7501 

.7228 


-.0273 

-.036 

A 

.723 

.7840 

.7714 


(-.01 2 6 

+ .025 

M 

J 

.746 

.7527 

.7226 


-.0301 

-.021 

M 

.781 

.7810 

.7703 


-.0107! 

-.049 

.719 

.7571 

. 7228 


-.0343 

-.042 

J 

.743 

.7800 

.7695 


-.0105! 

-.053 

j 

.742 

.7627 

.7232 


-.0395 

-.022 

J 

.783 

.7805 

. 7686 


-.0119 

-.043 

A 

.771 

.7683 

.7237 


-.0446 

-.020 

A 

.854 

.7816 

.7679 


-.0137 

-.083 

S 

.800 

.7729 

.7246 


-.0483 

+ .013 

S 

.783 

.7823 

.7673 


-.0150 

-.005 

o 

.809 

.7761 

.7258 


-.0503 

+.020 

o 

.810 

.7814 

.7669 


-.0145 

+ .035 

N 

.819 

.7776 

.7272 


-.0504 

+ .034 

N 

.787 

.7781 

.7667 


-.0114 

+ .046 

D 

.828 

.7772 

.7287 

.*) 

-.0485 

+.032 

D 

.756 

.7717 

.7666 


-.0051 

+ .077 

1861 







1866 







J 

.724 

.7753 

.7304 


-.0449 

+ .036 

J 

.692 

.7629 

.7669 


-.0040 

+ .048 

F 

. 735 

.7728 

.7325 


-.0403 

+.005 

F 

.797 

.7520 

.7674 


-.0154 

-.015 

M 

.757 

.7700 

.7347 


-.0353 

+.003 

M 

.717 

.7403 

.7681 


-.0278 

+ .028 

A 

.740 

.7676 

.7371 


-.0305 

-.030 

A 

.690 

.7289 

.7690 


-.0401 

+ .041 

M 

.817 

.7662 

.7394 


-.0268 

-.021 

M 

.788 

.7192 

.7701 


-.0509 

-.056 

J 

.781 

.7661 

. 7420 


-.0241 

-.041 

J 

.751 

.7117 

.7715 


-.0598 

-.063 

J 

.762 

.7666 

.7446 


-.0220 

-.022 

J 

.748 

.7071 

.7729 


-.0658 

-.060 

A 

.681 

.7676 

.7472 


-.0204 

-.028 

A 

.719 

.7056 

.7746 


-.0690 

-.103 

S 

. 759 

.7682 

. 7498 


-.0184 

+ .001 

S 

.620 

.7065 

.7767 


-.0702 

+ .002 

o 

.793 

.7675 

.7524 


-.0151 

+ .020 

O 

.594 

. 7099 

.7786 


-.0687 

+ .044 

N 

.775 

.7647 

.7548 


. 0099 

+ .038 

N 

.734 

.7150 

.7807 


-.0657 

+ .044 

D 

.777 

.7597 

.7574 


-.0023 

+ .036 

D 

.708 

.7214 

.7832 



-.0618 

+ .097 
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TABLE 21 — Continued 


Cali. Money Rates 


Date 

, 

2 

3 


4 

5 

Data 

1 

2 

3 


4 

5 

1867 

J 

.80S 

.7287 

. 7860 


-.0573 

+ .051 

1S72 

T 

.868 

.8347 

.8312 


-.0035 

+ .075 

F 

.784 

.7376 

. 7S84 


-.0508 

— .020 

F 

.861 

.8472 

.8301 


-.0171 

-.020 

M 

.740 

.7478 

. 7909 


-.0431 

+ .033 

M 

.874 

.8545 

.8286 


-.0250 

+ .052 

.734 

.7580 

. 7936 


-.0347 

+ .058 

A 

1.025 

.8588 

.8269 


-.03K 

+ .111 

M 

.745 

.7708 

. 7964 


-.0256 

-.064 

M 

.874 

.8509 

.8247 


-.0352 

-.082 

J 

.86S 

. 7823 

. 7089 


-.0166 

-.076 

.1 

.706 

.8591 



-.036-1 

-.143 

J 

. 730 

.7019 

.8014 


-.0005 

-.077 

J 

.726 

.8581 

.8203 


- . 03 78 


A 

.748 

.7983 

.8039 


-.0056 

-.120 

A 

. 7S6 

.8590 

.8176 


-.0414 

-.175 

S 

.741 

.8014 

.8067 


-.0053 

+ .010 

S 

1.002 

.8631 

.SI 46 


-.0485 

+ .012 

0 

.070 

.8004 

. 8080 


-.0085 

+ .053 

0 

.720 

.8724 

.8115 


- . 060? 

+ .088 

N 

' .810 

. 7058 

.8113 


-.0155 

+ .040 

N 

.838 

.8888 

. SOSO 


-.0808 

+ .050 

D 

.607 

.7898 

.8135 


-.0237 

+ .116 

D 

1.108 

.9120 

.8043 


K 1077 

+ .194 

1868 

j 

.608 

. 7834 

.8157 


-.0323 

+ .054 

1873 

J 

.775 

.0407 

.8004 


-.1408 


F 

.60S 

.7770 

.8175 


-.0405 

-.024 

F 

1.028 

.9729 

. 7950 


-.1771 

-.015 

M 

.033 

.7727 

.8104 


-.0467 

+ .038 

M 

1.068 

1.0047 

.7912 


-.21 85 


A 

.088 

.7718 

.8209 


-.0491 

+ .074 

A 

1.328 

1.0304 

.7861 


-,21-lo 

+ .112 

M 

.811 

.7736 

.8223 


-.0487 

-.071 

M 

.866 

1.0474 

. 7805 


-.2661 

-.081 

J 

.632 

.7704 

.8234 


-.0440 

-.088 

J 

.818 

1.0526 

.7747 


-.3.7 79 

-.152 

J 

.710 

. 7906 

. 8244 


-.0338 

-.092 

J 

.760 

1.0435 

.7683 


-.2 752 

-. 180 

A 

.711 

.8071 

.8252 


-.0181 

-.137 

A 

.830 

1.0210 

.7611 


-.2500 


S 

.671 

.8203 

.8257 

+ .0036 

+ .017 

S 

1.788 

.0875 

. 7534 


-.2341 


O 

.806 

.8582 

.8260 

+ .0322 

+ .060 

O 

1.080 

.0447 

.7453 


-.1004 


N 

1.105 

.8024 

.8262 

+ .0662 

+ .036 

N 

.912 

.8949 

.7370 


-.1570 

+ .061 

D 

.021 

.9202 

.8260 

+ .1032 

+ .136 

D 

.701 

.8406 

.7284 


K 1 122 

+ .106 

I860 

J 

F 

1.022 

.9664 

.8256 


h. 1408 

+ .058 

1874 

T 

.651 

.7829 

.7194 


-.0635 

+ .089 

.855 

1.0003 

. 8252 


-.1751 

-.026 

F 

.626 

.7232 

. 7000 

+ .013.1 

-.010 

M 

.013 

1.0266 

.8246 


-.202C 

+ .042 

M 

.543 

.6637 

. 7004 


-.0367 


A 

.000 

1.0422 

.8238 


-.2184 

+ .088 

A 

.508 

.6064 

.6007 


-.0843 

+ .110 

M 

.005 

1.0463 

.8230 


-.2233 

-.07 6 

M 

.576 

.5540 

.6805 


-.1265 

—.080 

J 

1.475 

1.0379 

.8210 


-.2160 

-.101 

J 

.558 

.5088 

.6705 


-.1617 

-.160 

{ 

1.100 

.057 

1.0172 

.9870 

.8211 

.8203 


. 1061 
K 1667 

-.109 

-.152 

J 

A 

.628 

.566 

.4741 

.4499 

.6604 

.6502 


-.1863 

-.2008 

-.189 

-.168 

S 

1.270 

.9501 

.8195 


-.1306 

+ .021 

S 

.449 

.4356 

.6395 


-.2030 

-.018 

o 

.683 

.9084 

.8188 


-.0896 

+ .068 

O 

.370 

.4296 

.6294 


-.1998 

+ .008 

N 

.762 

.8655 

.8183 

1 

-.0472 

+ .034 

N 

.405 

.4208 

.6193 


-.1805 

+ .072 

D 

.744 

.8248 

.8178 

H 

h . 0070 

+ .157 

D 

.385 

.4328 

.6091 


-.1763 

+ .195 

1870 

J 

.720 

.7881 

.8175 


-.0294 

+ .063 

1875 

J 

.344 

.4371 

.5988 


-.1617 

+ .095 

F 

.766 

.7579 

.8176 


-.0597 

-.026 

F 

.405 

.4410 

.5802 


-.1-178 

-.007 

M 

.667 

| .7361 

! .8177 


-.0816 

++ 

|| 

M 

.533 

.4472 

.5794 



+ .064 

a ; 

.652 

.7231 

.8181 


-.0950 

A 

.441 

.4544 

.5699 


-.1155 

+ .103 

M 

.738 

.7182 

.8187 


-.1005 

-.079 

M 

.517 

.4647 

.5608 


-.0061 

-.078 

J 

.737 

.7107 

.8197 


-.1000 

-.114 

J 

.535 

.4788 

.5522 


-.0734 

-.164 

J 

.830 

.7251 

.8207 


-.0956 

-.126 

J 

.595 

.4944 

.5437 



A 

.837 

.7310 

.8218 


-.0908 

-.165 

A 

.497 

.5106 

.5357 


-.0251 

— ! 157 

S 

.710 

! .7339 

1 .8229 


-.0890 

+ .021 

S 

.404 

.5249 

.5280 


-.0031 

-.03.3 

o 

.645 

.7315 

.8241 


-.0026 

+ .075 

O 

.421 

.5351 

.5211 


+ .009 

N 

.706 

.7230 

.8256 


-.1026 

+ .034 
+ .176 

. N 

.521 

.5306 

.5146 


+ .081 

D 

.883 

.7088 

.8269 


-.1181 

D 

.525 

.5400 

.5086 

+ .0314 

+ .188 

1871 

J 

.743 

.6913 

l .8282 


-.1369 

+.069 

1876 

J 

.667 

.5365 

.5032 


-.0333 

+ .099 

F 

.640 

.6742 

.8296 


-.1554 

-.024 

F 

.564 

.5305 

.4984 



-.004 

M 

.575 

.6608 

.8307 


-.1699 

+ .04S 

M 

.503 

.5233 

.4042 



+ .071 

A 

.658 

.6539 

.8317 


-.1778 

+ .108 

A 

.472 

.5150 

.4900 



+ .095 

M 

.631 

.6551 

.8324 


-.1773 

-.081 

M 

.582 

.5084 

.4888 



-.077 

J 

.606 

.6656 

.8331 


-.1675 

-.129 

J 

.575 

.5004 

.4866 



-.167 

J 

.657 

.6844 

.8335 


-.1491 

-.145 

J 

.516 

.4915 

.4857 



— .202 

A 

.619 

.7091 

.8336 


-. 1245 

-.172 

A 

.373 

.4816 

.4856 



-.143 

S 

.628 

.7375 

.8337 


-.0962 

+ .019 

S 

.330 

.4707 

.4861 



-.042 

0 

1.010 

.7670 

.8334 


-.0664 

+ .082 

O 

.377 

1 .4600 

.4873 



+ .100 

N 

.764 

.7937 

.8328 


-.0391 

+ .039 

N 

.496 

.4512 

.4801 



+ .089 

D 

.822 

.8165 

.8322 



-.0157 

+ .189 

D 

.522 

.4459 

.4016 


-.0457 

+ .177 



SHORT TERM INTEREST RATES 
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TABLE 21 — Continued 


Call Money Rates 


Date 

1 

2 

3 

* 

5 

Date 

! 

2 

3 

4 

5 

1877 







1882 







1 

.633 

.4461 

. 4945 


-.0484 

+ .097 

1 

.705 

.6229 

.6644 


-.0415 

+ .030 

F 

.522 

.4529 

.4979 


-.0450 

-.002 

F 

.677 

.6212 

.6572 


-.0360 

-.024 

M 

.390 

.4666 

.5019 


-.0353 

+ .078 

M 

.587 

.6245 

.6491 


.0246 

+ .080 

A 

.481 

.4866 

.5068 


-.0202 

+ .086 

A 

.574 

.6314 

. 6402 


-.0088 

+ . 035 

M 

.465 

.5116 

.5121 


-.0005 

-.076 

M 

.536 

.6409 

. 6308 

H 

.0101 

-.059 

J 

.408 

.5400 

.5178 



-.165 

J 

.656 

.6521 

.6204 

-1 

.0317 

-.105 

J' 

.448 

.5697 

.5237 


-.0460 

-.205 

J 

.641 

. 6654 

. 6098 

-1 

.0556 

-.164 

A 

. 660 

.5988 

.5296 


-.0692 

-.129 

A 

.649 

. 6806 

.5985 

+ .0521 

-.052 

S 

.678 

.6258 

.5355 


-.0903 

-.044 

S 

.861 

.6969 

.5871 

H 

. 1098 

-.001 

0 

.685 

.6490 

.5418 


-.1072 

+ .100 

O 

.672 

.7121 

.5747 

H 

.1374 

+ .068 

N 

.635 

. 6668 

,54 S 2 


-.1186 

+ .096 

N 

.804 

.7236 

.5623 


. 1613 

+ .08 S 

D 

.613 

.6776 

.5544 


-.1232 

+ .165 

D 

.551 

.7280 

.5498 

4 

.1782 

+ .115 

1878 







1883 







1 

.900 

.6803 

.5607 

- 

-.1196 

+ .089 

1 

.634 

.7210 

.5372 

+ .1838 

+ .019 

F 

.681 

.6740 

.5669 

+ .1071 

-.004 

F 

.649 

.7007 

.5248 

H 

.175'/ 

-.033 

M 

.604 

.6583 

.5728 

+ .0855 

+ .084 

M 

.948 

.6670 

.5121 

- 

.1549 

+ .068 

A 

.713 

.6336 

.5787 

+ .0549 

+ .07 S 

A 

.758 

.6211 

.4996 

- 

-.1215 

+ .024 

M 

.617 

.6012 

.5842 

+ .0170 

-.073 

M 

.606 

.5672 

.4871 

- 

-.0801 

-.056 

J 

.568 

.5644 

.5897 


-.0253 

-.160 

J 

. 3 S 9 

.5110 

. 4748 

+ .0362 

-.088 

J 

.446 

.5267 

.5949 


-.0682 

-.203 

J 

.481 

.4579 

.4632 


-.0053 

-.153 

A 

.371 

.4926 

.5998 


-.1072 

-.113 

A 

.439 

.4125 

.4527 


-.0402 

-.041 

S 

.408 

.4664 

.6044 


-.1380 

-.044 

S 

.371 

.3798 

. 4429 


-.06.31 

+ .016 

0 

.602 

.4520 

. 6090 


-.1570 

+ .097 

O 

.366 

.3612 

.4333 


-.0721 

+ . 065 

N 

.481 

.4511 

.6136 


-.1625 

+ .100 

N 

.217 

.3559 

.4246 


-.0687 

+ .084 

D 

.490 

.4643 

.6181 


-. 153 S 

+ .151 

D 

.215 

.3610 

.4167 


-.0557 

+ .113 

1879 







1884 







J 

.407 

.4902 

.6227 


-.1325 

+ .077 

1 

.274 

.3741 

.4092 


-.0351 

+ .005 

F 

.492 

.5261 

.6273 


-.1012 

-.006 

F 

.318 

.3902 

.4027 


-.0125 

-.044 

M 

.566 

.5692 

.6317 


-.0625 

+ .087 

M 

.191 

.4044 

.3968 

+ .0076 

+ .052 

A 

.575 

.6158 

. 6363 


-.0205 

+ .068 

A 

.307 

.4141 

.3916 

+ .0225 

+ .015 

M 

.651 

.6625 

.6408 

+.0217 

-.070 

M 

1.231 

.4162 

.3869 

+ .0292 

-.055 

J 

.670 

.7066 

.6454 

+ .0612 

-.150 

J 

.608 

.4085 

.3831 

+ .025/ 

-.071 

J 

.667 

.7451 

. 6498 

+ .0953 

-.197 

J 

.419 

.3901 

.3797 

+ .010/ 

-.140 

A 

.990 

.7752 

.6544 


-.1208 

-.095 

A 

.276 

.3616 

.3767 


-.0151 

-.033 

S 

.779 

. 795 1 

.658 S 

+ .1362 

-.039 

S 

.212 

.3235 

.3746 


-.0511 

+ .031 

0 

.999 

.8026 

.6631 

+ .1395 

+ .092 

O 

.227 

.2790 

.3732 


-.0942 

+ .063 

N 

.839 

.7973 

.6673 


- . 1 30 C 

+ .102 

N 

.077 

.2326 

.3721 


-.1395 

+ .081 

D 

.622 

.7802 

.6714 


K 10 S 8 

+ .141 

D 

.063 

. 1884 

.3713 


-.1829 

+ .113 

1880 







1 SSS 







J 

.639 

.7533 

.6753 

+ .07 SC 

+ .060 

J 

.077 

. 1507 

.3709 


-.2202 

-.001 

F 

.677 

.7200 

.6791 

+ .0409 

-.011 

F 

.212 

.1235 

.3711 


-.2476 

-.054 

M 

.774 

.6848 

.6826 

+ .0022 

+ .088 

M 

.033 

. 1098 

.3717 


-.2619 

+ .034 

A 

.759 

.6526 

.6859 


-.0333 

+ .057 

A 

.125 

. 1090 

.3729 


-.2639 

+ .005 

M 

.675 

.6268 

.6887 


-.0619 

-.066 

M 

.212 

.1199 

.3746 


-.2547 

—.054 

J 

.614 

.6101 

.6915 


-.0814 

-.137 

J 

.134 

. 1403 

.3767 


-.236/ 

-.058 

J 

.584 

.6037 

.6938 


-.0901 

-.186 

J 

.260 

.1669 

.3792 


-.2123 

-.130 

A 

.476 

.6069 

.6959 


-.0 S 9 C 

-.078 

A 

.204 

.1961 

.3817 


-.1856 

-.028 

S 

.462 

.6178 

.6978 


-.080 C 

-.031 

S 

.145 

.2263 

.3844 


-.1581 

+ .045 

o 

.375 

.6345 

.6991 


-.0646 

+ .084 

O 

.265 

.2569 

.3876 


-.1307 

+ .063 

N 

.683 

.6552 

.7002 


-.0450 

+ .099 

N 

.350 

,2874 

.3912 


-.1038 

+ .080 

D 

.919 

.6773 

.7010 


-.0237 

+ .130 

D 

.323 

.3190 

.3951 


-.0761 

+ .116 

1881 







1886 







J 

.637 

.6994 

.7012 


-.001 S 

+ .045 

J 

.333 

.3528 

.3998 


-.047 C 

-.005 

F 

1.220 

.7198 

.7012 


r .0186 

-.018 

F 

.380 

.3885 

.4043 


-.0158 

-.066 

M 

.789 

. 7360 

. 7006 


p .0354 

+ .085 

M 

.407 

.4254 

.4094 

- 

-.0161 

+ .016 

A 

.600 

. 7460 

.6995 


-.0465 

+ .047 

A 

.379 

.4633 

.4149 


-.048/ 

-.002 

M 

.592 

. 7484 

.6979 


-.0505 

-.063 

M 

.513 

.5013 

.4209 

-1 

-.080/ 

-.054 

J 

.619 

.7425 

.6956 


- . 0461 

-.121 

J 

.576 

.5380 

.4269 


-.1111 

-.051 

J 

.712 

.7283 

.6931 


-.0352 

-. 1/5 

J 

.471 

.5731 

.4334 

- 

-.1397 

-.119 

A 

.731 

.7084 

.6901 


-.0183 

-.064 

A 

.750 

.6071 

.4403 


-.1668 

-.025 

S 

.739 

.6856 

.6863 


-.0007 

-.019 

S 

.713 

.6391 

.4473 

' - 

-.1918 

+ .058 

0 

.661 

.6632 

.6820 


-.0188 

+ .075 

O 

.639 

.6687 

.4547 

- 

r . 2141 

+ .065 

N 

.622 

.6439 

.6771 


-.0332 

+ .094 

N 

.671 

.6956 

.4620 

- 

+ 2336 

+ .080 

D 

.657 

.6303 

.6713 


-.0410 

+ .121 

D 

.821 

.7192 

.4697 

. H 

+ 2495 

+ .119 
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TABLE 21 — Continued 


Call Money Rates 


Date 



3 

* 

5 

Date 

1 

2 

3 

4 

5 








1892 







J 





-.260.1 

-.006 

1 

.376 

.3693 

.5487 


-.1794 

+ .004 






266S 

-.077 

F 

.385 

.3476 

.5391 


-.1915 

-.084 

M 



.4937 


{-.2679 

+.002 

M 

.297 

.3319 

.5287 


-.1968 

+ .004 




.5017 


-.2637 

-.007 

A 

.305 

.3245 

.5178 


-.1933 

-.004 

M 



,5097 


{-.2537 

-.055 

M 

.244 

.3271 

.5067 


-.1796 

-.068 

I 



.5177 


-.2382 

-.050 

J 

.233 

.3413 

.4947 


-.1534 

-.087 

J 



.5257 


{-.2162 

-.111 

J 

.368 

.3693 

.4831 


-.1138 

-.094 

A 



.5336 


-.1869 

-.024 

A 

.350 

.4112 

.4715 


-.0603 

-.038 

S 



.5411 


{-. 1502 

+ .068 

S 

.525 

.4661 

.4597 

--.0064 

+ .091 






-.1057 

+.068 

O 

.665 

.5309 

.4485 

--.0824 

+ .086 

N 



.5559 


-.0545 

+ .082 

N 

.630 

.6013 

.4367 

--.1646 

+ .082 

D 

.578 

;5612 

.5627 


-.0015 

+ .121 

D 

.736 

.6707 

.4251 

+ .2456 

+ .097 








1893 







J 

.572 


.5689 


-.0588 

-.005 

J 

.596 

.7309 

.4136 


-.317.1 

+ .0 06 

F 

.517 




-.1146 

-.086 

F 

.556 

.7753 

.4027 


-.3726 

-.079 

M 

.445 


.5803 


-.1658 

-.006 

M 

.897 

. 7988 

.3924 


-.4064 

+ .017 

A 

.420 


.5855 


-.2092 

-.010 

A 

.683 

.7977 

.3826 


-.4151 

+ .005 

M 

.312 


.5901 


-.2427 

-.057 

M 

.624 

.7724 

.3731 


-.3993 

-.068 

J 

.228 


.5942 


-.2663 

-.052 

1 

1.048 

.7259 

.3642 


-.3617 

-.100 

J 



.5975 


-.2798 

-.105 

J 

.985 

.6618 

.3559 


-.3059 

-.096 

A 

.214 


.6003 


-.2837 

-.024 

A 

.789 

.5849 

.3479 


-.237(1 

-.049 

s ■ 

.373 


.6028 


-.2795 

+ .076 

S 

.481 

.5004 

.3404 


-.1600 

+ .093 

o 

.343 


.6044 


-.2673 

+ .072 

O 

.290 

.4117 

.3336 


-.0781 

+ .087 

N 

.323 

.3582 

.6056 


-.2474 

+ .085 

N 

.152 

.3217 

.3272 


-.0055 

+ .078 

D 

.497 

.3861 

.6064 


-.2203 

+ .119 

D 

-.031 

.2341 

.3216 


-.0875 

+ .095 

1889 







1894 







J 

.523 

.4194 

.6067 


-.1873 

-.004 

1 

-.001 

.1528 

.3164 


-.1636 

+ .010 

F 

.453 


.6067 


-.1495 

-.089 

F 

.075 

.0812 

.3119 


-.2307 

-.075 

M 

.495 

.4976 

. 6063 


-.1087 

-.009 

M 

.012 

.0233 

.3077 


-.2844 

+ .025 

A 

.601 

.5574 

.6056 


-.0682 

-.012 

A 

.037 

-.0165 

.3038 


-.3203 

+ .016 

M 

.467 

.5745 

.6042 


-.0297 

-.060 

M 

.106 

-.0367 

.3003 


-.3370 

-.065 

J 

.535 

.6079 

.6033 

- 

-.0046 

-.058 

J 

.113 

-.0383 

.2974 


-.3357 

-.113 

J 

.650 

.6365 

.6021 

• 

. 0344 

-.100 

J 

.099 

-.0238 

.2946 


-.3184 

-.099 

A ' 

.614 

.6606 

.6011 

+ .0595 

-.025 

A 

.061 

.0018 

.2920 


-.2902 

-.061 

S 

.600 

.6821 

.6002 

+ .0819 

+.082 

S 

-.092 

.0315 

.2898 


-.2583 

+ .092 

0 

.842 

.7024 

.5996 

+ .1028 

+ .077 

O 

-.088 

.0600 

.2877 


-.2277 

+ <088 

N 

.765 

.7215 

! .5991 

+ .1224 

+.088 

N 

-.063 

.0842 

.2858 


-.2016 

+ .076 

D 

.787 

.7402 

.5989 

+ .1413 

+.116 

D 

.061 

.1025 

.2843 


-.1818 

+ .097 

1890 







1895 



i 




J 

.888 

.7580 

1 .5990 


-.1590 

-.002 

J 

.116 

.1165 

.2828 


-.1663 

+ .014 

F 

.718 

.7727 

.5994 


r.1733 

-.090 

F 

.249 

.1294 

1 .2812 


-.1518 

-.073 

M 

.638 

.7826 

.5999 


-.1827 

-.010 

M 

.322 

.1442 

I .2798 


-.1356 

+ .030 

A 

. 645 

.7873 

.6006 


-.1867 

-.012 

A 

.325 

.1623 

1 .2787 


-.1164 

+ .027 

M 

.752 

.7855 

.6016 


r. 1839 

-.064 

M 

.181 

.1847 

.2778 


-.0931 

-.060 

J 

.7 43 

.7771 

.6026 


-.1745 

-.066 

J 

.188 

.2103 

.2768 


-.0665 

-.124 

J 


.7637 

.6036 


r.1601 

-.096 

J 

.249 

.2370 

! .2761 


-.0391 

-.103 

A 

1.094 

. 7463 

.6047 


-.1416 

— ,02S 

A 

.087 

.2639 

.2756 


-.0117 

-.074 

S 

.743 

.7257 

.6056 


, 1 201 

+ .086 

S 

.103 

.2915 

.2754 


h.0161 

+ .090 

0 

.618 

.7033 

.6063 


-.0970 

+ .081 

o 

.248 

.3205 

.2756 


b . 0449 

+ .088 

N 

.756 

i .6804 

.6067 


-.0737 

+ .089 

N 

.217 

.3527 

.2759 

H 

b.0768 

+ .077 

D 

.590 

.6565 

.6067 


-.0498 

+ .109 

D 

.556 

.3901 

.2766 

j H 

b.1135 

+.103 

1891 ! 







1896 




1 



J , 

.590 

! .6327 

! .6063 

+ .0264 

+.001 

J 

.671 

,4330 

.2776 


b.1554 

1' +.019 

F 

.546 

.6101 

.6055 

+ .0046 

-.087 

F 

.671 

.4793 

.2791 


-.2002 

-.075 

M 

.466 

.5887 

; .6039 


-.0152 

-.007 

M 

.511 

.5257 

.2811 


-.2446 

1 +.033 

• ■ A 

.529 

.5684 

.6017 


-.0333 

-.010 

A 

.443 

.5673 

.2836 


-.2837 

+ .037 

M 

.707 

.5498 

1 .5991 


-.0493 

-.066 

M 

.457 

.5982 

.2870 


-.3112 

! —.054 

J 

.587 

.5320 

.5956 


-.0636 

-.075 

J 

.421 

.6144 

.2903 


K3241 

| -.133 

J 

.437 

.5137 

.5914 


-.0777 

-.095 

J 

.423 

.6145 

.2945 


b.3200 

-.107 

A 

.359 

.4938 

.5864 


-.0926 

-.031 

A 

.760 

.5979 

.2992 


b.2987 

-.089 

S 

.564 

.4718 

.5803 


1085 

+ .089 

S 

.649 

.5666 

.3042 


b.2624 

1 +.087 

0 

.544 

! .4473 

.5733 


-.1260 

+ .084 

O 

.961 

1 .5248 

.3098 


b.2150 

+ .086 

N 

.554 

.4210 

.5659 


-.1449 

+ .087 

N 

.716 

,4762 

.3156 


b . 1 606 

+ .080 

D 

.367 

1 .3943 

.5578 


-.1635 

+.101 

D 

.172 

.4238 

.3214 


b. 1024 

! +.118 
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Call Money Rates 


Date 

j 

2 

3 


5 

Date 

1 

2 

3 

4 

5 

18Q7 







1902 







J 

.227 

.3712 

.3280 

+ .0432 

+ .023 

1 

.602 

.5914 

.5721 


-.0193 

+ .058 

F 

.292 

.3213 

.3341 


-.0128 

-.080 

F 

.495 

.6003 

.5667 

- 

-.0336 

-.118 

M 

.176 

.2758 

.3409 


-.0651 

+ .034 

M 

.577 

.6154 

.5609 

- 

-.0545 

+ .019 

A 

.131 

.2377 

.3479 


-.1102 

+ .045 

A 

.676 

.6351 

.5550 

- 

-.0801 

+ .032 

M 

.198 

.2095 

.3550 


-. 1455 

-.049 

M 

.792 

.6583 

.5490 


-.1093 

-.047 

J 

.219 

.1928 

.3614 


-.1686 

-.140 

1 

.602 

.6824 

.5429 

- 

-.1395 

-.149 

J 

.189 

.1886 

.3680 


-.1794 

-.113 

J 

.683 

.7043 

.5365 


-.1678 

-.136 

A 

.202 

,1969 

.3744 


-.1775 

-.105 

A 

.760 

.7208 

.5305 


-.1903 

I-. 183 

S 

.263 

.2155 

.3808 


-.1653 

+ .083 

S 

.991 

.7300 

.5243 


. 2057 

+ .042 

0 

.313 

.2404 

.3862 


-.1458 

+ .085 

O 

.811 

. 7298 

.5185 


-.2113 

+ .072 

N 

.170 

.2673 

.3916 


-.1243 

+ .088 

N 

.536 

.7204 

.5127 


-.2077 

+ .152 

D 

.331 

.2920 

.3967 


-.1047 

+ .134 

D 

.564 

. 7032 

.5071 


. 1961 

+ .269 








1903 







J 

.368 

.3108 

.4014 


-.0906 

+ .030 

.1 . 

.694 

.6795 

.5020 


-.1775 

+ .066 

F 

.340 

.3218 

.4054 


-.0836 

-.090 

F 

.576 

.6521 

.4970 


-.1551 

-.117 

M 

.302 

.3254 

.4094 


-.0840 

+ .034 

M 

.765 

.6238 

.4925 


-.1313 

+ .013 

A 

.422 

.3230 

.4129 


-.0899 

+ .051 

A 

.601 

.5959 

.4886 


-.1073 

+ .021 

M 

.334 

.3170 

.4160 


-.0990 

-.044 

M 

.442 

.5688 

.4850 


-.0838 

-.055 

J 

.242 

.3106 

.4189 


-.1083 

-.145 

J 

.630 

.5431 

. 4819 


-.0612 

-.146 

J 

.215 

.3062 

.4216 


-.1154 

-.118 

J 

.536 

.5179 

.4793 


-.0386 

-.138 

A 

.355 

.3057 

.4241 


-.1184 

-.125 

A 

.495 

.4918 

.4772 


-.0146 

-.187 

S 

.501 

.3112 

.4269 


-.1157 

+ .076 

S 

.336 

.4639 

.4756 


-.0117 

+ .029 

0 

.268 

.3242 

.4294 


-.1052 

+ .084 

o 

.362 

.4334 

. 4743 


-.0409 

+ .068 

N 

.223 

.3455 

.4322 


-.0867 

+ .099 

N 

.552 

.3999 

.4737 


-.0738 

+ .163 

D 

.221 

.3756 

.4352 


-.0596 

+ .161 

D 

.451 

.3637 

.4739 


-.1102 

+ .289 

1899 







1904 







J 

.398 

.4144 

.4384 


-.0240 

+ .037 

1 

.296 

.3263 

.4748 


-.1485 

+ .073 

F 

.494 

.4611 

.4422 


-.0189 

-.101 

F 

.368 

.2896 

.4760 


-.1864 

-.110 

M 

.582 

.5137 

.4459 


-.0678 

+ .031 

M 

.234 

.2553 

.4777 


-.2221 

+ .009 

A 

.656 

.5689 

.4500 


-.1189 

+ .054 

A 

.131 

.2261 

.4796 


-.2535 

+ .009 

M 

.589 

.6229 

.4543 


-.1686 

-.042 

M 

.256 

.2042 

.4822 


— .278C 

-.066 

J 

.567 

.6709 

i .4595 


-.2114 

-.147 

J 

.194 

.1901 

.4853 


-.2952 

-.141 

J 

.773 

. 7085 

.4648 


-.2437 

-.123 

J 

.151 

.1849 

.4886 


-.3037 

-.138 

A 

.659 

.7323 

.4704 


-.2619 

-.144 

A 

.142 

.1887 

.4924 


-.3037 

-.188 

S 

.736 

.7401 

.4765 


-.2636 

+ .069 

S 

.167 

.2003 

.4965 


-.2962 

+ .018 

O 

. 793 

.7309 

.4830 


-.2479 

+ .082 

0 

1 .243 

.2189 

.5009 


-.2820 

+ .065 

N 

.770 

.7063 

.4898 


h.2165 

+ .111 

N 

1 .279 

.2440 

.5057 


-.2617 

+ .168 

D 

.859 

.6687 

.4971 


-.1716 

+.188 

D 

.194 

.2745 

.5105 


-.2360 

+ .302 

1900 







1905 







J 

.573 

.6207 

.5048 

+ .1159 

+ .045 

J 

.272 

.3095 

.5153 


-.2058 

+ .080 

F 

.464 

.5664 

.5121 

+ .0543 

-.112 

F 

.440 

.3486 

.5203 


-.1717 

-.100 

M i 

.568 

.5101 

.5200 


-.0099 

+ .028 

M 

.501 

.3912 

.5253 


-.1341 

+ .004 

A 

.435 

.4561 

.5279 


-.0718 

+ .051 

A 

.513 

.4360 

.5304 


-.0944 

-.001 

M 

.342 

.4082 

.5359 


-.1277 

-.041 

M 

.460 

.4818 

.5356 


-.0538 

-.07 6 

J 

.376 

.3706 

.5436 


-.1730 

-.148 

J 

.534 

.5276 

.5407 


-.0131 

-.136 

J 

.313 

.3462 

.5509 


-.2047 

; -.128 

J 

.501 

.5713 

.5456 


[-.0257 

-.137 

A 

.275 

.3368 

.5580 


-.2212 

-.161 

A 

.497 

.6115 

.5502 


-.0613 

-.185 

S 

.146 

.3431 

.5649 


-.2218 

+ .061 

S 

.544 

.6477 

.5549 


-.092S 

+ .007 

o 

.473 

.3644 

.5709 


-.2065 

+.080 

O 

.660 

.6795 

.5593 


-.1202 

+ .065 

N 

.580 

.3974 

.5766 


-.1792 

+ .124 

N 

.715 

.7064 

.5635 


-.1429 

+ . 171 

° 1 

.494 

.4384 

.5817 


-.1433 

+ .216 

D 

.911 

.7300 

.5676 


-.1624 

+ .306 

1901 







1906 







J 

.435 

.4830 

.5859 


-.1029 

+ .052 

J 

.852 

.7512 

.5715 


f-. 1797 

+ .085 

F 

.418 

.5258 

.5891 


-.0633 

-.117 

F 

.753 

.7697 

.5751 


-.1946 

-.087 

M 

.346 

.5623 

.5917 


-.0294 

+ .023 

M 

.690 

.7850 

.5785 


- . 2065 

-.002 

A 

.590 

.5904 

.5935 


-.0031 

+ .043 

A 

.992 

.7962 

.5816 


-.2146 

-.014 

M 

.881 

.6088 

.5944 I 

+ .0144 

-.043 

M 

.703 

.8015 i 

.5844 


-.2171 

-.085 

J 

.783 

.6174 

.5941 I 

+ .0233 

-.149 

J 

.642 

.7987 

.5869 


-.2118 

-.130 

J 

.766 

.6181 

.5930 I 

+ .0251 

-.133 

J 

.605 

.7877 j 

.5892 j 


K 1985 

132 

A 

.561 

.6134 

.5912 

+ .0222 

-.174 

A 

.827 

.7691 ! 

.5910 


-.1781 

-.180 

S 

.585 

.6055 

.5888 ! 

+.0167 

+.052 

S 

.971 

.7449 1 

.5927 1 


- . 1522 

+ .001 

O 

.473 

.5972 

.5853 

+ .0119 

+ .077 

o 

.647 

.7192 

.5938 


-.1254 

+ . 065 

N 

.482 

.5911 

.5816 

+ .0095 

+ .140 

N 

.703 

.6967 ! 

.5948 


-.1019 

+ .172 

D 

.552 

.5886 

.5771 

+ .0115 

+.244 

D 

.842 

.6804 

.5954 


K0850 

+ .304 
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TABLE 21— Continued 


Call Money Rates 


Date 

, 

2 

j 

* 

5 

Date 

1 

2 

3 


5 








1912 







f 

. 703 

.6724 

.5954 


-.077C 

+ .086 

1 

.362 

.3967 

.4766 


-.0799 

+ .022 




.5952 


- .079C 

-.074 

F 

.418 

.4143 

.4799 


-.0656 

-.060 


'.815 

.6842 

.5942 


F . 0900 

-.010 

M 

.429 

.4378 

.4828 


-.0451 

-.045 



.6988 

.5926 


r . 1 062 

-.024 

A 

.521 

.4658 

.4853 


-.0195 

-.040 




.5904 


-.1249 

—.0.89 

M 

.500 

.4963 

.4871 


-.0092 

-.061 

T 

.619 

.7308 

.5874 


143-1 

-.123 

1 

.509 

.5270 

.4884 


-.0386 

-.070 

J 

.784 

.7416 

.5838 


-.1578 

-.126 

.T 

.524 

.5552 

.4890 


-.0662 

-.065 

A 

.655 

. 7452 

.5798 


-.1654 

-.169 

A 

.533 

.5788 

.4890 


-.0898 

-.080 

S 

.605 

.7407 

.5755 


-.1652 

-.003 

S 

.654 

.5961 

.4882 


1079 

+ .012 

O 

1 .256 

.7257 

.5699 


-. !55.‘- 

+ .066 

O 

.654 

.6064 

.4873 


-.1.191 

+ .073 

N 

,917 

.6986 

.5639 


-.1347 


N 

.685 

.6101 

.4856 



+ .120 

D 

.868 

.6591 

.5572 


F- 1019 

+ .296 

D 

.626 

.6076 

.4837 


F . 1239 

+ .187 








1913 







J 

.596 

.6072 

.5495 


-.0577 

+ .081 

1 

.476 

.6000 

.4810 


-. 119C 

+ .003 

F 

.324 

.5429 

.5416 

-K0013 

-.066 

F 

.579 

.5882 

.4787 


-.1095 

-.059 

M 

.286 

.4694 

.5329 


-.0635 

-.019 

M 

.669 

.5727 

.4757 


-.097C 

-.047 

A 

.269 

.3919 

.5239 


-.1326 

-.033 

A 

.576 

.5529 

.4724 


-.0805 

-.041 

M 

.3 11 

.3153 

.5145 


-.1992 

-.091 

M 

.490 

.5292 

.4688 


-.0604 

-.051 

J 

,296 

.2458 

.5051 


-.2593 

-.114 

J 

.415 

.5017 

.4654 


-.0363 

-.057 

J 

.201 

.1895 

.4951 


-.3056 

-.115 

J 

.395 

.4711 

.4618 


-.0093 

-.049 

A 

.178 

.1509 

.4853 


-.3344 

-.153 

A 

.415 

.4401 

.4583 


-.0182 

-.063 

vS 

.134 

. 1310 

. 4758 


-.3448 

-.004 

S 

.442 

.4118 

.4547 


-.0429 

+ .019 

o 

.089 

.1298 

.4659 


-.3361 

+ .069 

o 

.487 

.3892 

.4511 


-.0619 

+ .071 

N 

.079 

.1449 

.4565 


-.3116 

+ .164 

N 

.467 

.3753 

.4475 


-.0722 

+ .107 

D 

. 185 

.1719 

.4476 


-.2757 

+ .277 

D 

.504 

.3720 

.4439 


-.0719 

+ .157 

1909 







1914 







J 

.185 

.2065 

.4395 


-.2330 

+ .073 

J 

.425 

.3793 

.4402 


-.0609 

-.015 

F 

,414 

.2453 

.4317 


-.1864 

-.062 

F 

.304 

.3953 

.4367 


-.0414 

-.054 

M 

.294 

,2850 

.4242 


-.1392 

-.027 

M 

.327 

.4175 

.4331 


-.0156 

-.048 

A 

.325 

.3236 

.4176 


-.0940 

-.037 

A 

.301 

.4430 

.4295 


-.0135 

-.041 

M 

.352 

.36 09 

.4114 


-.0505 

-.087 

M 

.292 

.4686 

.4258 


+ 0428 

-.042 

J 

.376 

.3964 

.4059 


-.0095 

104 

J 

.310 

.4918 

.4224 j 


-.0694 

-.043 

J 

.419 

.4296 

.4014 


-.0282 

-.105 

J 

.470 

.5115 

.4189 


-.0926 

-.032 

A 

.470 

.4602 

.3977 


-.0625 

-.134 

A 

.847 

.5264 

.4157 


-.1107 

-.051 

S 

.434 

.4876 ! 

.3946 


>-.0930 

-.004 

S 

.757 

.5354 

.4123 


-.1281 

+ .021 

0 

.561 

.5105 

.3922 


-.1183 

+ .073 

O 

.714 

.5377 

.4092 


-.1285 

+ .064 

N 

.512 

.5278 

.3904 


-.1374 

+ .155 

N 

.640 

.5317 

.4061 


-.1256 

+ .093 

D 

.443 

.5387 

.3894 


-.1493 

+ .259 

D 

.396 

.5157 

.4031 

- 

-.1126 

+ .133 

1910 







1915 







J 

.617 

.5428 

.3889 

+.1539 

+ .057 

J 

.354 

.4894 

.4002 

-j 

-.0892 

-.026 

F 

.503 

.5397 

.3890 

+.1507 

-.059 

F 

.342 

.4532 

.3977 

A 

-.0555 

-.048 

M 

.494 

I .5301 

.3896 

+ .1405 

-.035 

M 

.332 

.4091 

.3954 

H 

-.0137 

-.046 

A 

.555 

.5148 

.3906 

+ .1242 

-.039 

A 

.360 

.3610 

.3934 


-.0324 

-.040 

M 

.639 

! .4951 

.3921 

+ .1030 

-.079 

M 

.324 

.3139 

.3915 


-.0776 

-.036 

J 

.535 

.4731 

.3941 

+ .0790 

-.093 

J 

.292 

.2727 

.3903 


-.1176 

-.030 

J 

.475 

.4512 

.3964 

+ .0548 

-.093 

J 

.283 

.2416 

.3892 


-.1476 

-.016 

A 

.306 

.4308 

.3991 

+ .0317 

-.161 

A 

.286 

.2230 

.3886 


-.1656 

-.040 

S 

.301 

.4140 

.4021 

+ .0119 

.000 

S 

.231 

.2178 

.3884 


-.1706 

+ .022 

0 

. .421 

.4018 

.4056 


-.0038 

+ .075 

o 

.206 

.2244 

.3887 


-.1643 

+ .054 

N 

.363 

,3944 

.4094 


-.0150 

+ .146 

N 

.196 

.2403 

.3896 


-.1493 

+ .078 

D 

.292 

.3912 

.4134 


-.0222 

+.237 

D 

.175 

.2624 

.3912 


-.1288 

+ .111 

1911 







1916 







J 

1 .462 

.3916 

.4179 


-.0263 

+ .040 

J 

.310 

.2877 

.3936 


-.1059 

-.036 

F 

.419 

.3939 

.4225 


-.0286 

-.061 

F 

.312 

.3132 

.3965 


-.0833 

-.038 

M 

i .399 

.3967 

.4275 


-.0308 

-.041 

M 

.321 

.3376 

.4001 


-.0625 

-.042 

A 

.402 

.3988 

.4325 


-.0337 

-.040 

A 

.360 

.3600 

.4042 


-.0442 

-.038 

M 

.433 

.3992 

.4379 


-.0387 

-.069 

M 

.388 

.3796 

.4088 


-.0292 

-.030 

J 

.462 

.3973 

.4431 


-.0458 

-.082 

J 

.492 

.3963 

.4144 


-.0181 

-.019 

J 

.452 

.3934 

.4483 


-.0549 

—.079 1 

J 

.500 

.4102 

.4203 


-.0101 

-.004 

A 

.461 

.3883 

.4535 


-.0652 

-.097 

A 

.402 

.4212 

.4270 


-.0058 

-.035 

S 

.353 

.3834 

.4588 


-.0754 

+ .005 

S 

.422 

.4293 

.4348 


-.0055 

+ .022 

o 

,292 

.3801 

: .4637 


-.0836 

+ .075 

O 

.376 

.4351 

.4427 


-.0076 

+ .044 

N 

.302 

.3803 

.4685 


-.0882 

+ .153 

N 

.418 

.4395 

.4514 


-.0119 

+ .065 

D 

.393 

.3856 

.4727 


-.0871 

+ .212 

D 

.558 

.4434 

.4606 


-.0172 

+ .089 


k 
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TABLE 21 — 'Continued 


Call Money Rates 


Date 

t 

2 

3 


5 

Date 

1 

2 

3 

4 

5 

1917 







1922 







J 

. 350 

.4477 

.4709 


-.0232 

-.038 

1 

.673 

.6561 

.7355 


-.0794 

-.015 

F 

. 409 

.4539 

.4816 


-.0277 

-.027 

F 

.661 

.6402 

.7273 


-.0871 

+ •029 

M 

. 393 

.4626 

.4925 


-.0299 

-.035 

M 

.627 

.6273 

.7192 


-.0919 

-■001 



.4742 

.5038 


-.0296 

-.035 

A 

.617 

.6178 

.7109 


-.0931 

~.0l8 

M 

.513 

.4892 

.5152 


-.0260 

-.026 

M 

.598 

.6118 

.7028 


-.091C 

-.006 

I 

.686 

.5076 

.5277 


-.0201 

-.014 

1 

.597 

.6093 

.6948 


-.0855 

-.029 

J 

.525 

.5285 

.5402 


-.0117 

.000 

J 

.602 

.6103 

.6,868 


-.0765 

-.015 

A 

.506 

.5517 

.5529 


-.0012 

-.030 

A 

.59.3 

.6145 

.6789 


-.0644 

-.018 

S 

.636 

.5762 

.5650 

--.0112 

+ .020 

S 

.636 

.6214 

.6711 


-.0497 


O 

.567 

.6009 

.5784 

--.0225 

+ .035 

O 

.662 

.6305 

.6637 


-.0332 

+ .013 

N 

.567 

.6249 

.5917 

--.0332 

+ .053 

N 

.680 

.6411 

.6563 


-.0152 


D 

. 636 

.6474 

.6048 

+ .0426 

+ .077 

D 

.626 

,6526 

.6493 

+ .0033 

+ .042 

1918 







1923 







J 

.651 

.6678 

.6176 


-.0502 

-.038 

1 

.646 

.6641 

.6423 


-.0218 

-.011 

F 

.714 

.6856 

.6312 


-.0544 

-.016 

F 

.650 

.6753 

.6359 


-.0394 

+ .033 

M 

. 744 

.7006 

.6444 


-.0562 

-.028 

M 

.710 

.6860 

.6295 


-.0565 

+ .001 

A 

.659 

.7129 

.6578 


-.0551 

-.034 

A 


.6958 

.6236 


-.0722 

-.014 

M 

. 724 

.7224 

.6704 


-.0520 

-.022 

M 

.675 

. 7045 

.6177 


- . 0868 

-.003 

I 

.709 

.7291 

.6838 


-.0453 

-.010 

1 

. 729 

.7116 

.6124 


- . 0992 

-.030 

j 

. 749 

. 7333 

.6964 


-.0369 

+ .002 

J 

.726 

.7162 

.6072 


-.1090 

-.022 

A 

. 794 

.7350 

.7086 


-.0264 

-.025 

A 

.714 

.7171 

.6026 


-.1145 

-.018 

S 

. 763 

.7343 

.7199 


-.0144 

+ .015 

S 

.691 

.7128 

.5981 


-.1147 

+ .002 

0 

.750 

.7318 

.7309 


-.0009 

+ .028 

O 

.666 

.7019 

.5941 


-.1078 

+ .012 

N 

.724 

.7284 

.7420 


-.0136 

+ .043 

N 

.677 

.6835 

.5903 


-.0932 

+ .005 

D 

.668 

.7249 

.7525 


-.0276 

+ .064 

D 

.646 

.6576 

.5869 


b.0707 

+ .041 

1919 







1924 







T 

.714 

. 7230 

.7624 


-.0394 

-.035 

1 

.651 

.6251 

.5835 

+ .0416 

-.009 

F 

. 708 

. 7239 

.7712 


-.0473 

-.004 

F 

.604 

.5876 

.5806 

+ .007C 

+ .032 

M 

.707 

.7288 

.7799 


-.0511 

-.019 

M 

.604 

.5477 

.5780 


-.0303 

+ .002 

A 

.764 

.7387 

.7877 


-.0490 

-.032 

A 

.633 

.5082 

.5756 


-.0674 

-.009 

M 

.741 

.7534 

.7950 


-.0416 

-.021 

M 

.525 

.4719 

.5736 


-.1017 

-.001 

J 

.830 

.7727 

.8012 


-. 0285 

-.008 

J 

.380 

.4410 

.5718 


-.1308 

-.028 

J 

.815 

.7956 

.8068 


-.0112 

+ .001 

J 

.350 

.4175 

.5704 


-.1529 

-.028 

A 

.731 

.8204 

.8120 


-.0084 

-.021 

A 

.319 

.4027 

.5690 


-.1663 

-.018 

S 

.752 

.8453 

.8167 


-.0286 

+ .010 

S 

.313 

.3972 

.5678 


-.1706 

+ .003 

O 

.879 

.8689 

.8203 


-.0486 

+ .021 

O 

.355 

.4015 

.5670 


-.1655 

+ .010 

N 

1.011 

.8893 

.8236 

■ 

-.0657 

+ .033 

N 

.381 

.4151 

.5666 


-.1515 

+ .003 

D 

.894 

.9055 

.8264 

H 

b.0791 

+ .053 

D 

.501 

.4374 

.5662 


-.1288 

+ .042 

1920 







1925 







J 

.942 

' .9167 

.8285 


-.0882 

-.029 

J 

.529 

.4667 

.5660 


-.0993 

-.008 

F 

.993 

l .9227 

.8304 


-.0923 

+ .007 

F 

.531 

.5010 

.5663 


-.0653 

+ .025 

M 

.919 

1 .9237 

.8315 


-.0922 

-.011 

M 

.597 

.5375 

.5669 


-.0294 

+ .002 

A 

.892 

.9205 

.8319 


-.0886 

-.029 

A 

.592 

.5731 

.5678 

- 

-.0053 

-.005 

M 

.870 

.9140 

.8319 


-.0821 

-.016 

M 

.581 

.6049 

.5688 


-.0361 

+ .001 

J 

.889 

.9051 

! .8311 


r.0740 

-.014 

J 

.620 

.6309 

.5703 


-.0606 

-.021 

J 

.919 

.8951 

i .8301 


-.0650 

.000 

J 

.638 

.6496 

.5723 


-.0773 

-.026 

A 

,879 

.8850 

[ .8289 


b.0561 

-.020 

A 

.640 

.6610 

.5746 


-.0864 

-.018 

S 

.846 

.8755 

.8275 


b . 0480 

+ .005 

S 

.662 

.6660 

.5773 


-.0887 

+ .003 

o 

.872 

.8668 

! .8249 


b.0419 

+ .017 

O 

.682 

.6663 

.5804 


r.0S59 

+ .006 

N 

.873 

.8589 

.8220 


b . 0369 

+ .025 

N 

.674 

.6639 

.5840 


-.0799 

+ .002 

D 

.800 

,8516 

.8186 

1 

b-0330 

+ .045 

D 

.684 

.6604 

.5881 


b-0723 

+ .042 

1921 







1926 

. 






J 

.848 

.8444 

.8149 


b.0295 

-.021 

J 

.645 

.6570 

.5926 


-.0644 

-.009 

F 

.843 

.8366 

.8106 


b.0260 

+ .018 

F 

.671 

.6543 

.5976 


r .0567 

+ .015 

M 

.839 

.8276 

.8057 


b-0219 

-.005 

M 

.657 

.6524 

.6029 


-.0495 

+ .001 

A 

.836 

.8170 

.8001 


b .0169 

-.026 

A 

I .611 

.6512 

.6088 


-.0424 

-.002 

M 

.842 

.8044 

.7943 


b.0101 

-.010 

M 

.580 

.6505 

.6150 


-.0355 

+ .001 

J 

.798 

.7898 

.7878 


b.0020 

-.020 

J 

.631 

.6502 

.6219 


-.0283 

-.013 

J 

.754 

.7732 

.7811 


-.0079 

-.006 

J 

.647 

.6502 

.6288 


-.0214 

-.017 

A 

.765 

. 7548 

.7741 

1 

-.0193 

-.019 

A 

1 .674 

.6508 

.6360 

- 

-.0148 

-.019 

S 

.710 

. 7350 

.7669 


-.0319 

+ .001 

S 

1 .699 

.6517 

.6435 


-.0082 

+ .002 

0 

.70S 

.7146 

.7591 


-.0445 

+ .015 

O 

.673 

.6526 

.6515 


-.0011 

+ .004 

N 

.687 

.6941 

.7513 


-.0572 

+ .015 

N 

.657 

.6531 

.6594 


-.0063 

+ .002 

D 

.669 

.6743 

.7433 


-.0690 

+ .042 

D 

.672 

.6522 

.6676 


-.0154 

+ .041 
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TABLE 21— Concluded 


Call Money Rates 




SHORT TERM INTEREST RATES 
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TABLE 22 

90~Day Time Money Rates in New York City 
Monthly Averages, January 1890- January 1936 

Col. 1. Logarithms of Data Adjusted for Seasonal Fluc- 
tuations. 

Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve 

(logarithms) from Trend Curve 
(logarithms). 

Col. 5. Changing Seasonal Fluctuations 
(logarithms). 

For details of the nature of the graduations given in Columns 2 and 
3 and of the seasonal given in Column 5, see Appendix D. 
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TABLE 22 


Time Money Rates 


Date 

l 




* 

Date 

l 

2 

3 

* 

5 



_ 







1S05 












. 6888 


i- .0101 


-.018 

i 

.423 

.4014 

.5005 


—.0091 


-.016 







L .0216 


-.048 

F 

.526 

.4086 

.1993 


-.0007 


-.022 




7212 

.6890 


-.0322 


-.013 

M 

.504 

.4149 

.4081 


-.0832 

+ .025 





.6803 


-.0412 


-.030 

A 

.520 

.4209 

.4060 


-.0760 

+ .013 







-.0483 


-.041 

M 

.416 

.4274 

.4958 


-.0684 


-.036 




742 7 



r .0528 


-.042 

1 

.356 

.4344 

.4949 


-.0605 


-.055 




7451 

; 6904 


-.0547 


-.030 

J 

.432 

.4417 

.4940 


-.0523 


-.054 




745(i 

.6007 


-.0549 


r .022 

A 

.374 

.4501 

.4032 


-.0431 


-.02 1- 




7446 

.6011 


-.0535 


-.050 

S 

.356 

.4610 

.4926 


-.0316 

+ .074 





.6914 


-.0514 


-.048 

o 

.401 

.4758 

.4018 


-.0160 

+ .054 

N 

.704 


7430 

.6016 


. 0404 


-.051 

N 

.404 

.4060 

.4013 

+ .0047 


-.006 

D 

.803 


7304 

.6916 


r.0478 


(-.042 

D 

.618 

.5226 

.4010 

+ .0316 


-.003 










1806 








T 

.740 


7383 

.6013 


-.0470 


-.022 

1 

.792 

.5553 

.4008 


-.0645 


-.014 

F 

.697 


7376 

.6011 


-.0465 


-.046 

F 

.744 

.5917 

.4907 


-.1010 


-.024 

M 

.685 


7365 

. 6004 


-.0461 


-.008 

M 

.561 

.6287 

.4008 


-.1370 

+ .028 

A 

.645 


7344 

.6805 


-.0440 


-.022 

A 

.551 

.6623 

.4009 


1714 

+ .017 

JV1 

.701 


7302 

.6878 


-.0424 


-.044 

M 

.527 

.6879 

.4011 


-.1968 


-.033 

] 


. 7230 

.6862 


-.0368 


-.043 

J 

.555 

. 7030 

.4918 


-.2112 


-.061 

J 

.687 


7120 

.6830 


-.0281 


-.029 

J 

.650 

.7063 

.4026 


-.2137 


-.059 


. 720 


6060 

.6815 


-.0154 


-.025 

A 

.855 

.6075 

.4937 


-.2038 

-.020 

S 

.600 

.6776 

.6787 


-.0011 


-.063 

S 

.823 

.6780 

.4948 


-.1832 

— .074 

0 

.682 


6550 

.6754 


-.0204 


-.050 

O 

.872 

.6503 

.4964 


-.1539 

-.054 

N 

.670 


6300 

.6710 


-.0419 


-.020 

N 

.678 

.6166 

.4081 


-.1185 

-.004 

D 

.615 

.6038 

.6681 


-.0643 


(-.028 

D 

.492 

.5785 

.5002 


(-.0783 


-.001 

1302 









1897 








1 

.542 

.5779 

.6635 


-.0856 


-.022 

1 

.429 

.5384 

.5024 

+ .0360 


-.011 

F 

.533 

.5538 

.6592 


-.1054 


-.030 

F 

.428 

.4085 

.5048 


-.0063 


-.030 

M 

.549 


5331 

.6543 


-.1212 

+ .001 

M 

.424 

.4610 

.5075 


-.0465 

+ .028 

A 

.471 

.5171 

.6400 


-.1310 


-.012 

A 

.381 

.4280 

.5103 


-.0814 

+ .017 

M 

.461 

.5070 

.6431 


-.1352 


-.043 

M 

.429 

.4052 

.5132 


-.1080 


-.031 

J 

.475 

.5060 

.6375 


-. 1306 


-.044 

J 

.413 

.3022 

.5164 


-.1242 


-.067 

J 

.507 


.5155 

.6316 


-.1161 


-.030 

J 

.361 

.3910 

.5194 


-.1284 


-.060 

A 

.443 

.5345 

.6257 


-.0012 

+ .027 

A 

.416 

.4019 

.5223 


-.1204 


-.014 

S 

.586 


S63S 

.6107 


-.0559 

+ .067 

S 

.432 

.4227 

.5249 


-.1022 


-.073 

0 

.680 

.6016 

.6135 


-.0110 

+.051 

O 

.440 

.4496 

.5278 


-.0782 


-.055 

N 

.721 

.6452 

.6075 

+ .0377 

+ .010 

N 

.460 

.4787 

.5302 


-.0515 


-.017 

D 

.726 

.6912 

.6015 

+ .0897 

+ .014 

D 

.527 

.5060 

.5326 


-.0266 


(-.004 

1303 









1808 








J 

.700 


7348 

.5957 


-.1301 


-.021 

J 

.468 

.5279 

.5348 


-.0069 


-.009 

F 

.646 


7716 

.5800 


-.1817 


-.031 

F 

.467 

.5423 

.5367 

--.0056 


-.037 

M 

.760 


7985 

.5841 


-.2144 

+ .011 

M 

.637 

.5493 

.5385 

--.0108 

+ .026 

A 

.773 

.8120 

.5785 


-.2344 


-.002 

A 

.750 

.5491 

.5401 

--.0090 

+ .014 

M 

.810 

.8136 

.5728 


-.2408 


-.042 

M 

.601 

.5431 

.5414 

--.0017 


-.030 

J 

.831 

.8012 

.5675 


-.2337 


-.047 

J 

.518 

.5330 

.5427 


-.0007 


-.074 

J 

.977 


7760 

.5621 


r.2148 


-.035 

J 

.467 

.5200 

.5438 


-.0238 


-.050 

A 

.841 


7422 

.5560 


+ 1853 

■ 

-.028 

A 

.463 

.5054 

.5446 


-.0302 


-.007 

S ' 

.600 


6901 

.5517 


-.1474 

• 

r.070 

S 

.407 

.4911 

.5452 


-.0541 


-.070 

G 

.636 

.6495 

.5469 


-.1026 

• 

+052 

o 

.375 

.4789 

.5459 


-.0670 


-.055 

• N 

.533 

.5952 

.5422 


-.0530 


-.002 

N 

.428 

.4707 

.5468 


-.0761 


-.034 

D 

.413 

.5384 

.5378 


. 0006 

+ .005 

D 

.462 

.4688 

.5477 


-.0789 

H 

(-.015 

1894 









1899 








J 

.437 

.4824 

.5333 


-.0509 


-.020 

J 

.468 

.4749 

.5489 


-.0740 


-.007 


.433 

.4301 

.5203 


-.0992 


-.025 

F 

.523 

.4894 

.5499 


-.0605 



M 

.370 

.3849 

.5255 


-.1406 

+ .019 

M 

.580 

.5118 

.5514 


-.0306 

+ .022 

A 

.392 i 

.3502 

.5218 


-.1716 

+ .006 

A 

.583 

.5404 

.5531 




M 

.340 

.3280 

.5185 


-. 1905 


-.039 

M 

.535 

.5723 

.5552 


-.0171 


-.031 

J 1 

.325 1 

.3185 

.5153 


-.1968 


-.051 

J 

.558 

.6041 

.5575 


-.0466 


-.081 

J 

.346 


3207 

.5125 


-.1918 


-.045 

J 

.612 

.6325 

.5602 


-.0723 



A 

.362 


3317 

.5100 


-.1783 

+ .027 

A 

.633 

.6550 

.5630 


-.0020 


.000 

S' 

.305 


3475 

.5077 


-. 1602 

+ .072 

S 

.679 

.6700 

.5662 




O 

.248 


3644 

.5054 


-.1410 

+ .053 

O 

.672 

.6773 

.5600 


-.1074 

+ .056 

N 

.386 


3790 

.5036 


-.1237 


-.008 

N 

.727 

.6776 

.5738 




D 

.378 

_ 

3923 

.5019 


-.1006 

_ 

-.001 

D 

.758 

.6721 

.5779 


-.0942 

+ .020 
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TABLE 22 — Continued 
Time Money Bates 


Date 

1 

2 

3 

* 

5 

Date 

1 

2 

3 


5 

1900 







1905 







J 

. 6S6 

.6621 

.5823 

+ .0798 

-.005 

I 

.463 

.4823 

. 6236 


-.1413 

+ .004 

F 

.672 

.6490 

.5870 

- 

-.0620 

-.044 

F 

.517 

.4960 

.6263 


-.1303 

-.026 

M 

.64 3 

.6340 

.5918 

a 

-.0422 

+ .016 

M 

.525 

.5108 

.6288 


-.1180 

-.014 

A 

.549 

.6179 

.5970 

+ .0209 

-.005 

A 

.567 

.5265 

.6313 


-.1048 

-.040 

M 

.510 

. 601S 

.6024 


-.0006 

-.033 

M 

.564 

.5430 

. 6335 


-.0905 

-.062 

J 

.572 

.5870 

. 6080 


-.0210 

-.086 

1 

.582 

.5605 

. 6360 


-.0755 

-.095 

J 

.572 

.5745 

.6135 


-.0390 

-.046 

J 

.567 

.5788 

.6384 


-.0596 

-.077 

A 

.565 

.5656 

.6187 


-.0531 

-.007 

A 

.545 

.5977 

.6407 


-.0430 

-.029 

S 

.538 

.5612 

.6237 


-.0625 

+ .061 

S 

.593 

.6170 

.6429 


-.0259 

+ .038 

O 

.637 

.5616 

.6288 


-.0672 

+ .057 

O 

.612 

.6366 

. 645 1 


-.0085 

+ .078 

N 

.576 

.5664 

.6337 


-.0673 

+ .060 

N 

.650 

.6560 

.6471 

+ .0089 

+ . 107 

D 

.630 

.5751 

.6383 


-.0632 

+ .049 

D 

.656 

.6752 

.6490 

+ .0262 

■ +.122 

1901 







1906 







J 

.587 

.5861 

.6424 


-.0563 

-.004 

1 

.699 

.6940 

. 6507 


-.0433 

+ .007 

F 

.555 

.5978 

.6465 


-.0487 

-.043 

F 

. 746 

.7120 

.6526 


-.0594 

-.026 

M 

.505 

.6086 

.6501 


-.0415 

+ .011 

M 

.737 

.7287 

.6541 


-.0746 

-.019 

A 

.632 

.6179 

.6532 


-.0353 

-.015 

A 

.796 

.7434 

.6555 


-.0879 

-.041 

M 

.677 

.6246 

.6555 


-.0309 

-.038 

M 

.761 

.7551 

.6567 


-.0984 

-.066 

J 

.642 

.6290 

.6577 


-.0287 

-.091 

1 

.736 

. 7630 

. 6580 


-.1050 

-.095 

J 

.681 

.6314 

.6595 


-.0281 

-.045 

J 

.735 

.7662 

.6592 


-.1070 

-.082 

A 

.655 

.6326 

.6607 


-.0281 

-.014 

A 

. 760 

.7650 

. 6601 


-.1049 

-.028 

S 

.649 

.6331 

.6615 


-.0284 

+ .055 

S 

.822 

.7600 

.6610 


-.0990 

+ .035 

O 

.609 

.6342 

.6622 


-.0280 

+ .058 

o 

.703 

.7526 

.6618 


-.0908 

+ .084 

N 

.598 

.6364 

.6622 


-.0258 

+ .073 

N 

.747 

.7452 

. 6625 


-.0827 

+ .110 

D 

.646 

.6402 

.6617 


-.0215 

+ .069 

D 

.772 

.7400 

.6630 


h.0770 

+ .125 

1902 







1907 







1 

.659 

.6463 

.6608 


-.0145 

-.003 

1 

.754 

. 7386 

. 6633 


-.0753 

+ .008 

F 

.641 

.6550 

.6597 


-.0047 

-.039 

F 

.748 

.7421 

. 6635 


-.0786 

-.028 

M 

.599 

.6659 

.6584 


r .0075 

+ .003 

M 

.818 

.7508 

. 6634 


-.0874 

-.024 

A 

.653 

.6787 

.6569 


-.0218 

-.025 

A 

.687 

.7632 

.6632 


-.1000 

-.042 

M 

.722 

.6928 

.6550 


-.037S 

-.045 

M 

.668 

.7777 

. 6626 


-.1151 

-.069 

J 

.732 

.7072 

.6530 


-.0542 

-.094 

J 

.740 

.7917 

.6617 


-.1300 

-.093 

J 

.711 

.7206 

.6508 


-.0698 

-.048 

J 

.791 

.8029 

.6604 


-.1425 

-.083 

A 

.695 

. 7322 

.6485 


-.0837 

-.021 

A 

.833 

.8089 

.6588 


-.1501 

-.026 

S 

.843 

.7411 

.6458 


-.0953 

+ .051 

S 

.722 

.8081 

. 6569 


-.1512 

+ .035 

O 

.811 

.7465 

.6432 


-.1033 

+ .061 

O 

.815 

.7993 

.6543 


-.1450 

+ .091 

N 

.725 

.7486 

.6405 


-.1081 

+ .034 

N 

1.020 

.7S19 

.6516 


-.1303 

+ .110 

D 

.745 

.7478 

.6376 


h.H02 

+ .088 

D 

.876 

.7558 

.6484 


-.1074 

+ .124 

1903 







190S 







J 

.696 

.7443 

.6345 


K 1098 

.000 

J 

.721 

.7220 

.6446 

+ .0774 

+ .008 

F 

.697 

.7390 

.6316 


-.1074 

-.035 

F 

.656 

.6813 

.6407 

+ .0406 

-.031 

M 

.755 

.7328 

.6287 


-.1041 

—.004 

M 

.533 


.6361 


-.0007 

-.030 

A 

.728 

.7260 

.6258 


1-.1002 

-.033 

A 

.497 

.5869 

.6311 


-.0442 

-.042 

M 

.643 

.7183 

.6230 


I-.0953 

-.050 

M 

.535 

.5387 

.6257 


-.0870 

-.071 

J 

.726 

.7099 

.6203 


-.0S26 

-.095 

J 

.454 

.4936 

.6201 


-.1265 

-.089 

J 

.716 

.7000 

.6179 


b . 082 1 

-.055 

J 

.439 

.4544 

.6142 


-.1598 

-.079 

A 

.716 

.6880 

.6156 

- 

-.0724 

-.025 

A 

.430 

.4235 

.60SI 


-.1846 

-.022 

S 

.674 

.6733 

.6138 


h .0595 

+ .046 

S 

.375 

.4021 

.6020 


-.1999 

+ .035 

o 

.634 

.6554 

.6118 


-.0436 

+ .065 

O 

.395 

.3906 

.5958 


-.2052 

+ .096 

N 

.671 

.6342 

.6106 


-.0236 

+ .093 

N ! 

.411 

.3883 

.5897 


-.2014 

+ .109 

D 

.616 

.6100 

.6096 


-.0004 

+ .103 

D 

.387 

.3936 

.5834 


-.1898 

+ .118 

1904 







1909 







J 

.603 

.5836 

.6090 


-.0254 

+ .002 

■ J 

.420 

.4046 

.5770 


-.1724 

+ .005 

F 

.596 

.5563 

.6087 


-.0524 

-.029 

F 

.479 

.4194 

.5708 


-.1514 

-.035 

M 

.510 

.5294 

.6088 


-.0794 

-.009 

M 

.458 

.4359 

.5650 


-.1291 

-.035 

A 

.468 

.5045 

.6091 


-.1046 

-.038 

A 

.435 

.4535 

.5595 


-.1060 

-.042 

M 

.473 

.4832 

.6095 


-.1263 

-.056 

M' 

.486 

.4711 

.5546 


-.0835 

-.071 

J 

.460 

.4664 

.6105 


-.1441 

-.096 

J 

.491 

.48S8 

.5496 


-.0608 

-.084 

J 

.453 

.4549 

.6117 


-.1568 

-.066 

J 

.447 

.5066 

.5452 


-.0386 

-.070 

A 

.399 

.4489 

.6131 


-.1642 

-.028 

A 

.534 

.5248 

.5415 


-.0167 

-.017 

S 

.470 

.4482 

.6149 


-.1667 

+ .042 

S 

.537 

.5433 

.5379 

--.0054 

+ .036 

o 

.473 

.4520 

.6167 


-.1647 

+ .071 

O 

.579 

.5620 

.5349 

--.0271 

+ .098 

N 

.474 

.4596 

.6189 


-.1593 

+ .100 

. N 

.582 

.5803 

.5323 

--.0480 

+ .105 

D 

.440 

.4700 

.6212 


-.1512 

+ .115 

D 

.557 

.5974 

.5301 

+ .0673 

+ .110 
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TABLE 22— Continued 


Time Money Rates 


Date 

1 

2 

3 

* 

s 

Date 

1 

2 

3 


4 











1915 











.5283 

- 

r .0840 


.000 

1 

.536 

.5967 

.5455 

+ .0512 


-.032 

F 

.605 


.5272 

- 

-.0968 


-. 03 S 

F 

.485 

.5715 

.5437 

+ .0278 


-.026 

M 

.630 

.6317 

.5263 


-.1054 


-.039 

M 

.490 

.5404 

.5419 


-.0015 


-.035 




.5258 


-.1091 


-.041 

A 

.488 

.5064 

.5405 


-.0341 


-.024 

M 


.6331 

.5256 


-.1075 


-.071 

M 

.491 

.4732 

.5392 


-.0660 


-.038 

J 



.5261 


-.1008 


-.077 

J 

.445 

.4442 

.5380 


—.0938 


-.014 

j 

.653 

.6171 

.5269 


-.0902 


-.055 

J 

.450 

.4225 

.5371 


-.1146 


-.006 



.6044 

.5280 


-.0764 


-.1)1 1 

A 

.434 

.4096 

.5365 


-.1269 


-.015 

s 


.5900 

.5292 


-.0608 

--.037 

S 

.396 

.4057 

.5362 


-.1305 


- . 043 

o 

.581 

.5750 

.5313 


-.0437 

--.098 

O 

.392 

.4094 

.5363 


-.1269 


-.047 

N 


.5602 

. 5334 


-.0268 

--.098 

N 

.402 

.4187 

.5365 


-.1178 


-.033 

D 

.494 

.5460 

.5359 


L -.0101 

+ .098 

D 

.404 

.4311 

.5370 


-.1059 


+ 008 

1911 








1916 








J 

.540 

.5331 

.5389 


-.0058 


-.011 

1 

.470 

.4444 

.5380 


-.0936 


-.031 


.536 

.5216 

.5419 


-.0203 


-.039 

F 

.457 

.4572 

.5393 


-.0821 


-.016 

M 

.499 

.5115 

.5455 


-.0340 


-.043 

M 

.478 

.4691 

.5412 


-.0721 


-.028 

A 

.479 

.5031 

.5494 


-.0463 


-.040 

A 

.475 

.4801 

.5435 


-.0634 


-.016 

M 

.513 

.4964 

.5534 


-.0570 


-.069 

M 

.484 

.4904 

.5462 


-.0558 


-.025 

1 

,516 

.4914 

.5577 


-.0663 


-.067 

J 

.547 

.5007 

.5494 


-.0487 


-.003 

‘1 

.502 

.4883 

.5619 


-.0736 


-.043 

J 

.600 

.5112 

.5530 


-.0418 


-.001 

A 

.507 

.4872 

.5661 


-.0789 


-.002 

A 

.493 

.5217 

.5571 


-.0354 

+ .016 

S 

.505 

.4881 

.5705 


-.0824 

--.039 

S 

.494 

.5322 

.5620 


-.0298 

+ .027 

O 

.463 

.4911 

.5749 


-.0838 

--.096 

O 

.498 

.5425 

.5671 


-.0246 

+ .028 

N 

.470 

.4963 

.5790 


-.0827 

--.089 

N 

.513 

.5527 

.5728 


-.0201 

+ .021 

D 

.532 

.5039 

.5830 


-.0791 

+ .083 

D 

.626 

.5631 

.5791 


-.0160 

+ .002 

1912 








1917 








I 

.491 

.5136 

.5868 


-.0732 


-.021 

1 

.525 

.5741 

.5857 


-.0116 


-.029 

F 

.499 

.5257 

.5905 


-.0648 


-.038 

F 

.616 

.5862 

.5927 


-.0065 


-.007 

M 

.581 

.5399 

.5938 


-.0539 


-.044 

M 

.595 

.5997 

.6003 


-.0006 


-.021 

A 

.582 

.55 60 

.5966 


-.0406 


-.038 

A 

.608 

.6148 

.6082 


-.0066 


-.009 

M 

.569 

.5735 

.5989 


-.0254 


-.065 

M 

.659 

.6315 

.6162 

- 

-.0153 


-.014 

.1 

.549 

.5920 

.6007 


-.0087 


-.055 

J 

.687 

.6495 

.6249 

- 

-.0246 

- 

-.004 

J 

.587 

.6106 

.6022 

+ .0084 


-.033 

J 

.634 

.6681 

.6338 

- 

-.0343 

- 

-.001 

A 

.608 

.6295 

.6034 

+ .0261 


-.005 

A 

.637 

.6868 i 

.6426 


-.0442 


-.015 

S 

.699 

.6464 

.6043 


-.0421 


-.041 

S 

.724 

.7048 

.6516 


-.0532 

- 

-.016 

o 

.666 

.6616 

.6044 

+ .0572 


-.094 

O 

.732 

.7215 j 

.6610 


-.0605 

- 

-.014 

N 

.692 

.6750 

.6042 

+ .0708 


-.077 

N 

.722 

.7364 

.6702 

- 

-.0662 

- 

-.014 

D . 

.706 

.6862 

.6036 

+ . 0 S 26 


+ 063 

D 

.749 

.7493 

.6799 


+0694 


-.004 

1913 








1918 








J j 

.642 

.6942 

.6027 


-.0915 


-.028 

J 

.778 

.7597 j 

.6895 


'-.0702 


-.026 

F 

.692 

.7002 

.6012 


-.0990 


-.036 

F 

.766 

.7676 

.6990 


+0686 


-.002 

'■ M 

.773 

.7026 

.5998 


-.1028 


-.043 

' M 

.791 

.7731 

.7083 


- . 0648 


-.013 

A 

.668 

.7005 

.5979 


-.1026 


-.035 

A 

.783 

.7763 

.7178 


+ 0585 


-.005 

-■ M 

.653 

.6932 

.5958 


-.0974 


-.058 

M 

.782 

.7772 

.7271 


+ 0501 


-.004 

J 

.656 

.6805 

.5934 


-.0871 


-.040 

J 

.754 

.7761 1 

.7361 


+0400 

+ .008 

J 

.680 

.6627 

.5909 


-.0718 


-.023 

J 

.756 

.7736 

.7449 


+ 0287 

+ .001 

A 

.644 

.6414 

.5884 


-.0530 


-.009 

A 

.761 

.7699 

.7534 


-.0165 

+ .011 

S 

.623 

.6187 

.5858 


r .0329 


-.042 

S 

.771 

.7653 

.7615 


-.0038 

+ .007 

o 

.612 

.5971 

.5832 


-.0139 


-.090 

O 

.772 

.7603 

.7696 


-.0093 

+ .006 

N 

.632 

.5790 

.5805 


-.0015 


-.062 

N 

.770 

.7553 

.7767 


-.0214 

+ .008 

D 

.663 

.5672 

.5777 


-.0105 


+039 

D 

.762 

.7504 

.7836 


-.0332 


-.008 

1914 








1919 








J 

.597 

.5611 

.5746 


-.0135 


-.032 

J 

.735 

.7462 

.7902 


-.0440 


-.021 

F 

.514 

.5611 

.5718 


-.0107 


-.033 

F 

.723 

.7431 

,7959 


-.0528 

+ .002 

M 

.516 

.5663 

.5691 


-.0028 


-.039 

M 

.747 

.7416 

.8015 


-.0599 


-.007 

A 

.478 

.5753 

.5664 


-.0089 


-.029 

A 

.764 

.7421 

.8067 


-.0646 


-.001 

M 

.435 

.5858 

.5638 

- 

-.0220 


-.048 

M 

.738 

.7453 

.8112 


-.0659 

+ .002 

J 

.433 

.5977 

.5613 


-.0364 


-.028 

J 

.753 

.7514 

.8150 


-.0636 

+ .009 

J 

, 577 . 

.6091 

.5588 

- 

-.0503 


-.014 

J 

.778 

.7607 

.8186 


-.0579 


.000 

A 

.871 

.6188 

.5564 


-.0624 


+012 

A 

.767 

.7731 

.8218 


-.0487 

+ .007 

S 

.797 

.6256 

.5539 


-.0717 


-.042 

S 

.770 

.7883 

.8239 


-.0356 


-.001 

0 

.734 

.6282 

.5516 


-.0766 


+079 

O 

.789 

.8057 

.8260 


-.0203 

+ .002 

N 

.671 

.6251 

.5494 


-.0757 


+047 

N 

.809 

.8245 

.8277 


-.0032 

4 -. 004 

D 

.568 

.6148 

.5475 

- 

+0675 


+ 020 

D 

.828 

.8438 

.8288 

+ .0150 


-.008 
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Time Money Rates 


Date 

1 

2 

3 


5 

Date 

l 

2 

3 

4 

5 

1920 








1925 








1 

.881 

. 8626 

.8293 


-.0333 


-.017 

1 

.549 

.5198 

.6018 


-.0820 


-.010 

F 

.904 

.8799 

.8298 


-.0501 

+ .006 

F 

.552 

.5380 

.6014 


-.0634 


-.010 

M 

.911 

. 8946 

.8297 


-.0649 


.000 

M 

.590 

.5591 

.6012 


-.0421 


-.020 

A 

.906 

.9063 

. 8293 


.0770 

+ .004 

A 

.594 

.5813 

.6013 


-.0200 


. 009 

M 

.911 

.9142 

.8285 


-.0857 

+ .005 

M 

.576 

.6026 

.6016 


-.0010 


-.001 

1 

.902 

.9183 

.8273 


.0910 

+ .006 

1 

.609 

.6215 

.6022 


r . 0193 


-.024 

J 

.921 

.9184 

.8259 


-.0925 


-.003 

J 

.621 

.6369 

.6031 


-.0338 


-.027 

A 

.940 

.9150 

.8243 


-.0907 

+ .001 

A 

.652 

.6481 

.6045 


- . 0436 


-.014 

S 

.919 

. 9084 

.8224 


-.0860 


-.004 

S 

.644 

.6555 

.6061 


- . 0494 


.000 

O 

.901 

. 8993 

.8202 


-.0791 


-.001 

O 

.677 

.6597 

.6083 


-.0514 

+ .006 

N 

.889 

.8882 

.8177 


-.0705 

+ .001 

N 

.690 

.6616 

.6106 


-.0510 

+ .001 

D 

.870 

. 875 S 

.8148 


-.0610 


-.005 

D 

.685 

.6623 

.6134 


b . 0489 

+ .013 

1921 








1926 








1 

.831 

.8627 

.8.112 


-.0515 


-.011 

1 

.672 

.6623 

.6165 


-.0458 

+ .007 

F 

.826 

. 8494 

.8079 


-.0415 


-.007 

F 

.659 

.6621 

.6202 


-.0419 

- 

-.008 

M 

.823 

. 8362 

.8040 


-.0322 


-.006 

M 

.662 

.6617 

.6242 


-.0375 

+ .014 

A 

.815 

.8232 

.7997 


-.0235 


-.008 

A 

.619 

.6611 

.6287 


-.0324 

+ .006 

M 

.817 

.8103 

. 7950 


-.0153 


-.006 

M 

.609 

.6603 

. 6336 


-.0267 


.000 

J 

.825 

.7971 

. 7903 


-.0068 


.000 

J 

.638 

.6593 

.6389 


-.0204 


-.022 

J 

.796 

. 7834 

. 7853 


-.0019 


-.009 

J 

.661 

.6586 

. 6446 


-.0140 


-.022 

A 

.784 

. 7688 

.7801 


-.0113 


-.007 

A 

.675 

.6582 

.6505 


-.0077 


-.007 

S 

.753 

.7530 

.7746 


-.0216 


-.006 

S 

.687 

.6585 

. 6566 


-.0019 


-.004 

o 

.733 

.7361 

.7689 


-.0328 


-.002 

O 

.688 

.6592 

.6632 


-.0040 


-.010 

N 

.717 

.7184 

. 7633 


-.0449 


-.001 

N 

.669 

.6602 

.6698 


-.0096 


-.001 

D 

.707 

.7005 

.7575 


-.0570 

+ .002 

D 

.662 

.6607 

.6766 


-.0158 


+ 007 

1922 








1927 








J 

.681 

. 6833 

.7513 


-.0680 


-.004 

1 

.656 

.6603 

.6833 


-.0230 


-.002 

F 

.679 

.6676 

.7453 


-.0777 

+ .009 

F 

.640 

.6581 

.6903 


-.0322 


-.005 

M 

.661 

.6545 

.7392 


-.0847 

+ .015 

M 

.638 

.6542 

.6970 


-.0429 


-.007 

A 

.633 

. 6445 

. 7330 


-.0885 

+ .011 

A 

.637 

.6484 

.7033 


-.0550 


-.004 

M 

.613 

.6381 

. 7266 


-.0885 

+ .007 

M 

.640 

.6413 

.7097 


-.0685 


-.001 

J 

.622 

.6353 

.7203 


-.0850 


-.007 

J 

.662 

.6338 

.7157 


-.0821 


-.019 

J 

. 630 

.6360 

.7141 


-.0781 


-.021 

J . 

.664 

.6269 

.7216 


-.0948 


-.017 

A 

.625 

. 6397 

.7080 


-.0683 


-.014 

A 

.614 

.6218 

.7270 


-.1053 


-.003 

S 

.656 

. 6459 

.7018 


-.0559 


-.006 

S 

.610 

.6192 

.7320 


-.1127 

+ .010 

o 

.681 

.6540 

.6957 


-.0417 


-.001 

O 

.624 

.6200 

. 7364 


-.1163 

+ .013 

N 

.699 

. 6633 

.6898 


-.0265 


-.001 

N 

.618 

.6245 

.7407 


-.1160 


.000 

D 

.682 

.6734 

.6839 


-.0105 

+ .009 

D 

.619 

.6327 

.7445 


-.1115 

+ .003 

1923 








1928 








J 

.666 

. 6838 

.6781 

+ .0057 


-.003 

J 

.642 

.6445 

.7476 


-.1027 


-.004 

F 

.681 

. 6939 

.6723 

+ .0216 


-.010 

F 

.655 

.6595 

.7503 1 


-.0903 

+ .003 

M 

.702 

.7035 

.6668 

+ .0367 


-.021 

M 

.660 

.6773 

.7524 


-.0746 

+ .004 

A 

.714 

.7124 

.6614 

+ .0510 


-.012 

A 

.685 

.6972 

.7542 


-.0564 

+ .003 

M 

.700 

. 7202 

.6565 

+ .0637 


+ 005 

M 

.714 

.7189 

.7555 


-.0361 


-.001 

J 

.707 

.7265 

.6518 

+ .0747 


-.016 

J 

.775 

.7418 

.7561 


-.0139 


-.015 

j 

.738 

.7307 

.6472 

+ .0835 


-.029 

J 

.786 

.7654 

.7563 


-.0095 


-.013 

A 

.737 

.7320 

.6426 

+ .0894 


-.018 

A 

.804 

.7896 

.7558 


b . 0341 


-.002 

S 

.743 

.7296 

.6381 

+ .0915 


-.005 

S 

.834 

.8140 

.7548 j 


b .0593 

+ .015 

o 

.723 

.7228 

.6341 

+ . 0887 


.000 

O 

.835 

.8380 

.7530 


b .0850 

+ .016 

N 

.703 

.7110 

.6304 

+ .0806 


-.001 

N 

.838 

.8610 

.7507 


-.1103 


.000 

D 

.683 

.6942 

.6269 

+ .0673 

+ .016 

D 

.872 

.8824 

.7481 


b . 1341 

+ .001 

1924 








1929 








J 

.674 

.6727 

.6236 

--.0491 


-.007 

J 

.893 

.9011 

.7447 


b . 1562 


-.009 

F 

.667 

. 6478 

.6206 

--.0272 


-.010 

F 

.886 

.9163 

.7407 


-.1754 


.000 

M 

.648 

. 6206 

.6177 

--.0029 


-.023 

M 

.899 

.9271 

.7359 


b . 1910 


-.002 

A 

.624 

.5929 

.6153 


-.0224 


r .012 

A 

.939 

.9326 

.7303 


-.2021 ! 


-.002 

M 

.596 

.5665 

.6129 


-.0464 


+ 003 

M 

.944 

.9323 

.7245 


-.2076 


-.001 

J 

.542 

.5427 

.6108 


-.0681 


-.022 

J 

.921 

.9257 





-.013 

J 

.485 

.5229 

.6090 


-.0861 


-.030 

J 

.906 

.9126 





-.012 

A 

.452 

. 5079 

.6073 


-.0994 


-.017 

A 

.949 

.8930 





-.001 

S 

.474 

.4985 

.6057 


-.1072 


-.003 

S 

.933 

.8668 




+ .018 

o 

.456 

.4949 

.6044 


-.1095 

+ .003 

o 

.874 

.8347 




+ .01 S 

N j 

.494 

I .4975 

.6033 


-. 1058 


.000 

N 

.741 

.7970 


; 



-.001 

D 

.533 

.5060 

.6025 


-.0965 

+ .017 

D 

.684 

.7548 





-.001 
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TABLE 22— Concluded 
Time Money Rates 


Date 

1 

2 

3 

4 

5 

Date 

1 

2 

3 

4 

5 







1934 






J 





-.010 

1 

.047 

-.0519 



-.010 

F 


.6637 



-.001 

F 

-.040 

-.0588 



-.001 

M 

.614 

.6184 



+ .001 

M 

-.057 

-.0587 



+ .001 

A 


.5757 



+ .002 

A 

-.057 

-.0497 



+ .001 

M 


.5365 



-.001 

M 

-.055 




-.001 

T 


.5005 



-.011 

1 

-.045 




-.011 

J 

4 ^ A 

.4672 



-.011 

J 

-.045 




-.011 

A 

.4-19 

.4352 



-.001 

A 

-.055 




-.001 

S 

.394 

.4032 



+ .019 

S 

-.075 




+ .019 

n 


.3704 



+ .019 

O 

-.075 




+ .019 

NT 

.339 

.3376 



-.001 

N 

-.055 




-.001. 

D 

.351 

.3060 



-.001 

D 

-.055 




-.001 

1931 






1935 






T 

.332 

,2781 



-.010 

1 

-.046 




-.010 

F 

.275 

.2566 



-.001 


-.055 




-.001 

M 

.325 

.2440 



+ .001 

M 

-.057 




+ .001 

A 

.325 

.2420 



+ .001 

A 

-.253 




+ .001 

M 

.221 

.25(0 



-.001 

M 

-.601 




-.001 

1 

. 1 60 

.2708 



-.011 

1 

-.591 




-.011 

J 

. 1 63 




-.011 

J 

-.591 




-.011 

A 

.177 

.3349 



-.001 

A 

-.601 




-.001 

S 

.209 

.3729 



+ .019 

S 

-.621 




+ .019 

o 

. 485 

.4100 



+ .019 

O 

-.488 




+ .019 

N 


.4407 



-.001 

N 

.001. 




-.001 

D 

.532 

.4606 



- 001 

D 

.001 




-.001 

1932 






1936 






J 

.561 

.4655 



-.010 

J 

.010 




-.010 

F 

.560 

.-1523 



-.001 







M 

. 495 

.4198 



+ .001 







A 

.429 

.3696 



+ .001 







M 

.202 

.3055 



-.001 







J 

.187 

.2325 



-.011 







J 

.169 

.1575 



-.011 







A 

.141 

.0869 



-.001 







S 

.031 

.0259 



! +.019 







0 

-.032 

-.0225 



+ .019 







M 

-.300 

-.0560 



-.001 







D 

-.300 

-.0750 



-.001 







1933 












J 

-.291 

-.0817 



-.010 







F 

-.179 

-.0782 



-.001 







M 

.467 

-.0672 



+ .001 







A 

.036 

-.0520 



+ .001 







M 

.018 

-.0356 



-.001 







J 

-.021 

-.0203 



-.Oil 







J 

.075 

-.0090 



-.011 







A 

.034 

-.0038 



-.001 







S 

-.213 

-.0051 



+ .019 







O 

-. 180 

-.0128 



+ .019 







N 

-.080 

-.0253 



-.001 







D 

.038 

-.0398 



-.001 
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TABLE 23 


Commercial Paper Rates in New York City 1 
Monthly Averages, January 1857- January 1936 

Col. 1. Logarithms of Data Adjusted for Seasonal Fluctuations. 
Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve (logarithms) 
from Trend Curve (logarithms). 

Col. 5. Changing Seasonal Fluctuations (logarithms) . 

For details of the nature of the graduations given in Columns 2 and 
3, and of the seasonal given in Column 5 of this table, see Appendix D. 

1 January 1857-December 1023 ‘Choice 60-90 day two name paper'. 

January 192 4- January 1932 ‘4-6 months prime double and single name paper’. 
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TABLE 23 


Commercial Paper Rates 


Date 

, 




* 

5 

Date 

1 

2 

3 

4 

5 

1857 





-.0380 

+ .013 

1862 

T 

.777 

.7788 

. 7833 


-.0045 

+ .022 






-.0661 

+ .017 

K 

.752 

. 7696 

.7840 


-.0144 

+ .019 

M 



.8819 


- . 096 S 


-.012 

M 

.803 

.7589 

.7844 


-.0255 

-.004 






-.1269 


-.025 

A 

.790 

.7469 

.7848 


-.0379 

-.005 




.8724 


-.1538 


-.019 

M 

.711 

.7342 

. 7850 


-.0508 

-.012 




.8677 


-.1750 


-.030 

1 

.683 

.7218 

. 7855 


-.0637 

-.030 

J 



.8681 


-.1880 


-.031 

J 

.770 

.7108 

,7857 


-.0749 

-.030 






-.1912 


-.003 

A 

.666 

.7019 

.7859 


-.0840 

-.013 



1.0392 



-.1845 


-.016 

S 

.700 

.6956 

. 7860 


-.0904 

-.001 




.8505 


-.1675 


-.015 

<> 

.647 

.6922 

. 7863 


-.0941 

+ .006 

N 

1.040 

.‘ LS 6 .S 

.8467 


-.1401 


-.021 

N 

.658 

.6918 

.7868 


-.0950 

+ .014 

D 

.876 

.9467 

.8429 


-.1038 


-.027 

D 

.707 

.6942 

.7870 


-.0928 

+ .034 

1858 








1863 







J 


.8980 

.8396 

+ . 0 S 84 

+ .014 

I 

.701 

.6994 

. 7873 


-.0879 

+ .023 

F 

. 742 

.8444 

.8362 

4-. 0082 

+ .018 

F 

.739 

.7067 

. 7880 


-.0813 

+ .017 

;\i 

. 752 


.8329 


-.0446 


-.012 

M 

.724 

.7184 

.7887 


-.0703 

.000 


.737 

. 7335 

.8300 


-.0965 


-.022 

A 

.724 

.7253 

. 7895 


-.0642 

.000 

M 

576 

.6833 



-.1441 


-.015 

M 

.732 

.7354 

. 7901 


-.0547 

-.016 

J 


.6430 

.8248 


-.1818 


-.026 

1 

.766 

.7444 

.7914 


-.0470 

-.034 

j 


.6137 

.8224 


-.2087 


-.030 

J 

.779 

.7526 

. 7925 


-.0399 

-.031 

A 

.607 

.5979 

.8200 


-.2221 


.000 

A 

.740 

. 7598 

.7940 


-.0342 

-.016 

S 

.635 

.5957 

.8180 


-.2223 

--.012 

S 

.751 

.7664 

.7954 


-.0290 

-.003 

o 

,682 

. 6060 

.8160 


-.2100 

--.Oil 

o 

.748 

.7729 

.7973 


-.0244 

+ .008 

N 

.658 

. 6260 

.8140 


-.1880 

--.014 

N 

.800 

.7799 

.7992 


-.0193 

+ .020 

D 

. 636 

.6527 

.8123 


-.1596 

+ .029 

D 

.798 

.7880 

.8011 


-.0131 

+ .035 

1850 








1864 







1 

. 648 

. 6825 

.8106 


-.1281 

+ .016 

I 

.839 

.7975 

.8031 


-.0056 

+ .024 

F 

.721 

.7133 

.8090 


-.0957 

+ .020 


.800 

.8087 

,8053 


-.0034 

+ .013 

M 

.724 

. 7425 

.8074 


-.0649 


-.010 

M 

.745 

.8211 

.8076 


-.0135 

+ .003 

A 

. 741 . 

.7690 

.8059 


-.0369 


-.019 


.821 

.8346 

.8099 


-.0247 

+ .005 

M 

.823 

. 7920 

.8045 


-.0125 


-.012 

M 

.861 

.8484 

.8123 


-.0361 

-.022 

J 

.864 

.8106 

.8030 

+ .0076 


-.025 

J 

.872 

.8621 

.8146 


-.0475 

-.039 

J 

.850 

.8240 

.8016 

+ .0224 


-.029 

J 

.847 

.8750 

.8170 


-.0580 

-.034 

A 

.850 

.8317 

.8001 

+ .0316 


-,003 

A 

.905 

.8867 

.8194 


+ 0673 

-.019 

S 

.808 

.8337 

.7986 

+.0351 

+ .008 

S 

.958 

.8967 

.8219 


h .0748 

-.004 

o 

.821 

.8301 j 

.7972 

+ .0329 

+ .009 

O 

.953 

.9046 

.8239 


+ 0807 

+ .011 

N 

.782 

.8225 

.7957 

+ .0268 

+ .010 

N 

.889 

.9102 

.8262 


+ 0840 

+ .030 

D 

.800 

.8128 

.7941 

+ . 01 S 7 

+ .030 

D 

.855 

.9134 

.8285 


+ 0849 

+ .038 

I 860 








1865 







J 

.884 

.8032 

.7925 


-.0107 

+ .019 

J 

.879 

.9139 

.8307 


+ 0832 

+ .024 

F 

.831 

.7959 

.7909 


-.0050 

+ .020 

F 

.920 

.9124 

.8327 


-.0797 

+ .009 

M 

.780 

. 7925 

.7895 


-.0030 


-.009 

M 

.948 

.9092 

.8345 


-.0747 

+ . 006 

A 

.763 

. 7940 

.7881 


-.0059 


-.015 

A 

.921 

.9049 

,8363 


-.0686 

+ .008 

M 

.773 

.8003 

.7868 


r .0135 


-.010 

M 

.884 

.9002 

,8381 


(-.0621 

-.027 

J 

.766 

.8106 

.7854 


-.0252 


-.026 

J 

.871 

.8954 

,8397 


-.0557 

-.045 

J 

.760 

.8238 

.7842 


-.0396 


-.028 

J 

.899 

.8908 

.8412 


-.0496 

-.036 

A 

.791 

.8384 

.7832 


-.0552 


-.006 

A 

.909 

.8862 

.8426 


(-.0436 

-.023 

S 

.841 

.8526 

.7822 


-.0704 

+ .004 

S 

.855 

.8812 

,8440 


-.0372 

-.004 

o 

.826 

.8654 

. 7 S 13 


-.0841 

+ .007 

o 

.866 

.8752 

.8452 


-.0300 

+ .015 

N 

1.037 

.8757 

.7807 


-.0950 

+ .009 

N 

.863 

.8677 

.8464 


+ 0213 

+ . 040 

D 

1.080 

.8827 

.7801 


H . 1026 

+ .031 

D 

.851 

.8586 

.8476 


I - .0110 

+ .041 

1861 








1866 







J 

.882 

.8857 

.7797 


. 1060 

+ .021 

J 

.843 

.8479 

.8487 


-.0008 

+ .024 

F 

.842 

. 8848 

.7794 


-.1054 

+ .021 

F 

.858 

.8361 

.8497 


-.0136 

+ .004 

M 

.791 

.8796 



-.1004 


-.006 

M 

.856 

.8237 

.8507 


-.0270 

+ .009 

A 

.803 

.8707 

.7792 


-.0915 


-.011 

A 

.814 

.8119 

.8517 


-.0398 

+ .012 

M 

.918 

. 8593 

.7795 


-.0798 


-.010 

M 

.815 

.8013 

.8527 


-.0514 

-.033 

J 

.840 

. 8464 

.7797 


-.0667 


-.027 

J 

.797 

.7925 

.8538 


-.0613 

—.052 

J 

.769 

. 8332 

.7800 


-.0532 


-.029 

J 

.809 

.7863 

.8548 


-.0685 

-.039 

A 

.822 

.8210 

.7804 


-.0406 


-.009 

A 

.795 

.7830 

.8557 


-.0727 

-.025 

S 

.798 

.8105 

.7810 


-.0295 


-.001 

S 

.723 

.7826 

.8568 


-.0742 

-.003 

0 

.827 

.8016 

.7817 


-.0199 


-.006 

O 

.717 

,7854 

.8578 


-.0724 

+ .019 

N 

.789 

.7939 

.7824 


-.0115 


-.010 

N 

.776 

.7913 

.8589 


-.0676 

+ .049 

D 

.813 

.7867 

.7830 

_ 

F .0037 



F .032 

D 

.793 

.7997 

.8600 


-.0603 

+ .045 
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Date 

1 

2 

3 

4 

5 

Date 

1 

2 

3 

* 

5 

1867 







1872 







J 

.846 

.8103 

.8611 


-.0508 

+ .023 

1 

.899 

.8880 

. 90 S 0 


-.0200 

+ .020 

F 

.851 

.8224 

.8622 


-.0398 

-.002 

F 

.900 

.8982 

.9080 


-.0098 

-.021 

M 

.847 

.8351 

.8632 


-.0281 

+ .010 

M 

.930 

.9077 

.9079 


-.0002 

+ .007 

A 

.842 

.8473 

.8642 


-.0169 

+ .014 

A 

.923 

.9163 

.9076 


-.0087 

+ .016 

M 

. S 63 

. S 581 

.8652 


-.0071 

-.039 

M 

.916 

.9236 

.9071 


-.0165 

-.059 

J 

.925 

.8668 

.8662 


-.0006 

-.057 

j 

.854 

.9295 

.9067 


-.0228 

-.076 

J 

.858 

.8725 

.8672 


-.0053 

-.042 

J 

.879 

.9340 

.9059 


-.0281 

-.069 

A 

.841 

.8752 

.8682 


-.0070 

-.028 

A 

.916 

.9375 

.9050 


-.0325 

-.037 

S 

.853 

.8751 

.8692 


-.0059 

-.001 

S 

.978 

.9407 

.9041 


-.0366 

+ .022 

O 

. 899 

.8724 

.8700 


-.0024 

+ .025 

O 

.972 

.9447 

.9029 


-.0418 

+ .061 

N 

.875 

. 8680 

.8709 


-.0029 

+ .057 

N 

.993 

.9503 

.9016 


-.0487 

+ .072 

D 

.851 

.8627 

.8718 


-.0091 

+ .049 

D 

.964 

.9578 

.9001 


-.0577 

+ .071 

186 S 







1873 







J 

.827 

.8572 

.8729 


-.0157 

+ .022 

J 

.94 S 

.9671 

.8987 


-.0684 

+ .020 

F 

.821 

.8519 

.8738 


-.0219 

-.008 

F 

.995 

.9776 

.8968 


-.0808 

-.023 

M 

.874 

.8475 

.8747 


-.0272 

+ .011 

M 

1.000 

.9880 

.8949 


-.0931 

+ .005 

A 

.887 

.8443 

.8756 


-.0313 

+ .016 

A 

1.043 

.9966 

. 8929 


-.1037 

+ .014 

M 

.866 

.8424 

.8765 


-.0341 

-.045 

M 

.970 

1.0022 

.8905 


-.1117 

-.060 

J 

.819 

.8421 

.8774 


-.0353 

-.062 

1 

.911 

1.0041 

.8879 


-.1162 

-.077 

J 

.859 

.8439 

.8783 


-.0344 

-.046 

J 

.883 

1.0016 

.8851 


-.1165 

-.074 

A 

.851 

.8480 

.8791 


-.0311 

-.030 

A 

.886 

.9948 

.8821 


-.1127 

-.037 

S 

.827 

.8548 

.8800 


-.0252 

+ .002 

S 

1.128 

.9844 

.8788 


-.1056 

+ .027 

0 

.840 

.8649 

.8807 


-.0158 

+ .032 

o 

1.152 

.9707 

.8752 


-.0955 

+ .065 

N 

.937 

.8784 

.8815 


-.0031 

+ .063 

N 

1 .091 

.9541 

.8715 


-.0826 

+ .070 

D 

.862 

.8950 

.8823 

+ .0127 

+ .054 

D 

.920 

.9349 

.8674 


1- .0675 

+ .072 

1869 







1 S 74 







J 

.899 

.9143 

.8831 


-.0312 

+ .021 

1 

.852 

.9131 

.8632 

+ .0499 

+ .020 

F 

.898 

.9351 

.8840 


-.0511 

-.012 

F 

.801 

.8888 

.8588 

+ .0300 

-.023 

M 

.962 

.9561 

.8846 


-.0715 

+ .011 

M 

.784 

.8626 

.8541 

+ .0085 

+ .004 

A 

.978 

.9756 

.8853 


-.0903 

+ .017 

A 

.783 

.8355 

.8492 


-.0137 

+ .01.3 

M 

.943 

.9920 

.8859 


-.1061 

-.050 

M 

.812 

.8090 

.8439 


-.0349 

-.059 

J 

1.052 

1.0039 

.8864 


-.1175 

-.067 

J 

.823 

.7845 

.83.87 


-.0542 

-.078 

J 

1 .062 

1.0100 

.8870 


-.1230 

-.051 

J 

.828 

.7637 

.8331 


-.0694 

-.079 

A 

1.012 

1.0099 

.8876 


-.1223 

-.032 

A 

.772 

.7473 

.8276 


-.0803 

-.036 

S 

1.033 

1.0037 

.8881 


-.1156 

+ .006 

S 

.765 

.7355 

.8216 


-.0861 

+ .031 

o 

.977 

.9917 

.8887 


-.1030 

+.039 

O 

.697 

. 7277 

.8159 


-.0882 

+ .067 

N 

1.009 

.9750 

.8892 


-.0858 

+ .068 

N 

.682 

.7231 

.8100 


-.0869 

+ .068 

D 

.947 

.9551 

.8898 


I -.0653 

+ .060 

D 

.707 

.7206 

.8038 


-.0832 

+ .071 

1870 







1875 







J 

.934 

.9339 

.8903 

+ .0436 

+ .020 

J 

.699 

.7192 

. 7973 


-.0781 

+ .021 

F 

.884 

.9127 

.8909 

+ .0218 

-.016 

F 

.738 

.7186 

.7909 


-.0723 

-.023 

M 

.865 

.8932 

.8915 

+ .0017 

+ .010 

M 

.767 

.7188 

.7845 


-.0657 

+ .004 

A 

.840 

.8764 

.8921 


-.0157 

+ .017 

A 

.724 

.7202 

.7782 


-.0580 

+ .012 

M 

.859 

.8628 

.8928 


-.0300 

-.054 

M 

.717 

.7232 

.7724 


-.0492 

-.058 

J 

.808 

.8524 

.8935 


-.0411 

-.071 

J 

.735 

.7278 

.7661 


-.0383 

-.077 

J 

.863 

.8446 

.8943 


-.0497 

-.058 

J 

.716 

.7337 

.7602 


-.0265 

-.082 

A 

.890 

.8387 

.8952 


-.0565 

-.034 

A 

.728 

.7399 

.7543 


-.0144 

-.034 

S 

.848 

.8335 

.8962 


-.0627 

+ .012 

S 

.737 

.7455 

.7483 


-.0028 

+ .033 

0 

.814 

.8284 

.8972 


-.0688 

+ .048 

o 

.731 

.7493 

.7426 

+.0067 

+ .069 

N 

.789 

.8230 

.8982 


-.0752 

+ .071 

N 

.741 

.7509 

.7370 

+.0139 

+ .065 

D 

.877 

.8173 

.8992 


-.0819 

+ .065 

D 

.751 

.7499 

.7317 

+ .0182 

+ .069 

1871 







1876 







J 

.839 

.8118 

.9002 


-.0884 

+ .020 

J 

.789 

.7467 

.7266 


-.0201 

+ .021 

F 

.840 

.8074 

.9012 


-.0938 

-.019 

F 

.749 

.7417 

.7217 

+ .0200 

-.022 

M 

.788 

.8050 

.9021 


-.0971 

+ .008 

M 

.727 

.7351 

.7170 

+ .0181 

+ .005 

A 

.815 

.8051 

.9030 


-.0979 

+ .016 

A 

.730 

.7271 

.7128 

+ .0143 

+ .010 

M 

.798 

.8079 

.9039 


-.0960 

-.058 

M 

.759 

.7179 

.7087 

+.0092 

-.056 

J 

.778 

.8136 

.9047 


-.0911 

-.074 

■' J 

.753 

.7077 

.7051 

+.0026 

-.076 

J 

.754 

.8216 

.9054 


-.0838 

-.064 

J 

.667 

.6967 

.7018 


-.0051 

-.086 

A 

.778 

.8314 

.9060 


-.0746 

-.036 

A 

.587 

.6856 

.6987 


-.0131 

-.031 

S 

.806 

.8425 

.9068 


-.0643 

+ .017 

S 

.642 

.6753 

.6959 


-.0206 

+ .035 

O 

.946 

.8541 

.9071 


-.0530 

+ .055 

O 1 

.685 

.6668 

.6935 


-.0267 

+ .069 

N 

.897 

.8657 

.9075 


-.0418 

+ .072 

N 

.674 

.6610 

.6916 


-.0306 

+ .062 

D 

.929 

.8771 

.9078 


-.0307 

+ .069 

D 

.704 

.6588 

.6899 


-.0311 

+ .065 
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TABLE 23— Continued 


Commercial Paper Rates 


Date 

i 

2 

3 


5 

Date 

1 

2 

3 

4 

5 

1877 







1882 








1 


.6604 

.6884 


-.0280 

+ .019 

1 

.733 

.7331 

.7390 


-.0059 

+ .007 

F 

.674 

.6656 

.6874 


-.0218 

-.021 

F 

.758 

.7393 

.7399 


-.0006 


-.020 

M 

.641 

.6738 

.6866 


-.0128 

+ .006 

M 

.747 

.7445 

. 7407 


-.0038 


+ .004 

A 

.632 

.6842 

.6860 


-.0018 

+ .009 

A 

.709 

.7482 

.7410 


-.0072 


-.005 

M 


.6957 

.6855 


*-.0102 

-.053 

M 

.730 

.7505 

.7411 


-.0094 


-.044 

I 

.682 

.7073 

.6853 


-.0220 

-.073 

1 

.768 

.7516 

.74.10 


- . 0106 


-.059 

J 

.704 

.7183 



-.0331 

-.037 

J 

.732 

.7521 

.7405 


-.0116 


-.067 

A 

.770 

.7278 

.6854 


-.0424 

-.028 

A 

.756 

.7528 

. 7398 


-.0130 


-.004 

S 

. 769 

.7353 

.6857 


-.0496 

+ .036 

S 

.790 

.7543 

. 7390 


-.0153 

-.039 

o 

.791 

.7404 

.6859 


-.0545 

+ .069 

O 

.769 

.7569 

.7377 


-.0192 

— .056 

N 

.732 

.7425 



-.0562 

+ .060 

N 

.764 

.7607 

. 7363 


-.0244 

--.049 

D 

.689 

.7410 

.6867 


r.0543 

+ .061 

D 

.725 

.7648 

. 7346 


(-.0302 

+ .044 

1878 







18S3 








i 

. 750 

.7359 

.6873 


-.0486 

+ .017 

1 

.734 

.7683 

.7327 


-.0356 

+ .006 

F 

. 745 

.7272 

.6877 


-.0395 

-.020 

F 

.735 

.7703 

. 7307 


-.0396 


-.022 

M 

.701 

.7152 

.6882 

+ .0270 

+ .003 

M 

.803 

.7699 

. 7285 


-.0414 

+ .002 

A 


. 7008 

.68.86 

+ .0122 

+ .008 

A 

.773 

. 7668 

. 7263 


-.0405 


-.009 

M 

.707 

.6854 

.6889 


-.0035 

-.051 

M 

.772 

.7610 

. 7238 


-.0372 


-.044 

J 

.652 

.6702 

.6892 


-.0190 

-.071 

J 

.796 

.7533 

.7215 


-.0318 


-.056 

J 

.641 

.6566 

.6896 


-.0330 

-.085 

J 

. 738 

.7447 

.7190 


-.0257 


-.059 

A 

.604 

.6460 



-.0439 

-.023 

A 


.7360 

.7163 


-.0197 


.000 

H 

.628 

.6391 

.6900 


-.0509 

+ .037 

S 

.738 

.7283 

.7138 


-.0145 

--.040 

0 

.669 

.6360 

.6904 


-.0544 

+ .067 

O 

.725 

.7224 

.7113 


-.0111 

--.053 

N 

.651 

.6369 

.6907 


-.0538 

+ .058 

N 

.708 

.7185 

. 7089 


-.0096 

--.047 

D 

.648 

.6413 

.6910 


-.0497 

+ .056 

D 

.697 

.7167 

.7066 


b.0101 

+ .044 

1879 







1884 








1 

.622 

.6483 

.6912 


-.0429 

+ .014 

1 

.685 

. 7168 

.7042 


-.0126 

+ .004 

F 

.600 

.6572 

.6918 


-.0346 

-.019 

F 

.701 

.7185 

. 70.20 


r .0165 


-.024 

M 

.697 

.6674 

.6923 


-.0249 

+ .007 

M 

.666 

.7212 

. 6998 


- .0214 


-.001 

A 

.732 

.6782 

.6929 


-.0147 

+ .004 

A 

.686 

.7245 

.6978 


-.0267 


-.012 

M 

.696 

.6890 

.6934 


-.0044 

-.049 

M 

.747 

.7277 

.6958 


-.0319 


-.043 

J 

.696 

.6997 

.6943 


-.0054 

-.068 

J 

.813 

.7301 

.6938 


-.0363 


-.053 

J 

.67.3 

.7096 

.6952 


-.0144 

-.032 

J 

.827 

.7309 

.6921 


-.0388 


-.052 

A 

.763 

.7184 

.6961 


-.0223 

-.018 

A 

.736 

.7292 

.6904 


-.0388 


-.004 

S 

.724 

. 7259 

.6971 


-.0288 

+ .038 

S 

.700 

.7243 

.6888 


-.0355 


1- .040 

0 

.710 

.7316 

.6982 


-.0334 

+ .064 

o 

.689 

.7157 

.6871 


-.0286 


-.051 

N 

.741 

.7353 

.6994 


-.0359 

+ .056 

N 

.670 

.7034 

.6856 


-.0178 


K045 

D 

.723 

.7370 

.7006 


-.0364 

+ .052 

D 

.656 

.6879 

.6842 

- 

-.0037 


I-.044 

1880 







189? 








l 

.720 

.7369 

.7019 

+ .0350 

+ .011 

J 

.669 

.6702 

.6829 


-.0127 

+ .002 

F 

.744 

.7355 

.7031 

+ .0324 

-.019 

F 

.680 

.6515 

.6816 


-.0301 



M 

.733 

. 7330 

.7045 

+ .0285 

+ .007 

M 

.653 

.6333 

. 6S04 


-.0471 


-.003 

A 

.739 

. 7300 

. 7059 

+ .0241 

+ .001 

A 

.615 

.6169 

.6794 


-.0625 



M 

.762 

.7268 

.7073 

+ .0195 

-.047 

M 

.609 

.6029 

.6784 


-.0755 



J 

.723 

.7235 

.70S8 

+ .0147 

-.065 

J 

.601 

.5920 

.6774 


-.0854 



J 

.725 

.7200 

.7103 

+ .0097 

-.078 

J 

.589 

.5841 

. 6765 


-.0924 



A 

.714 

.7162 

.7118 

+ .0044 

-.012 

A 

.560 

.5792 

.6758 


-.0966 



S 

.682 

.7119 

.7133 


-.0014 

+ .038 

S 

.533 

.5771 

.6753 


-.0982 



O 

.648 

.7071 

.7149 


-.0078 

+ .061 

O 

.553 

.5778 

.6747 


-.0969 



N 

.683 

.7022 

.7165 


-.0143 

+ .053 

N 

.604 

.5812 

. 6742 


-.0930 



D 

.729 

.6978 

.7180 


-.0202 

+.049 

D 

.610 

.5874 

.6740 


-.0866 

H 

-.043 

1881 







1886 








J 

.711 

.6943 

.71.98 


-.0255 

+ .009 

J 

.633 

.5963 

.6739 


-.0776 


F 

. 750 

.6921 

.7213 


-.0292 

-.019 

F 

.621 

.6077 

. 6738 


-.0661 



M 

.738 

.6916 

.7231 


-.0315 

+ .006 

M 

.593 

.6206 

.6739 


-.0533 



A 

.717 

.6925 

.7248 


-.0323 

-.002 

A 

.647 

.6345 

. 6741 


-.0396 



M 

.655 

.6946 

.726.8 


-.0322 

-.046 

M 

.651 

.6484 

.6744 


-.0260 



J 

.606 

.6975 

.7284 


-.0309 

-.062 

J 

.633 

.6618 

. 6748 


-.0130 



J 

.675 

.7009 

.7300 


-.0291 

-.073 

J 

.635 

.6743 

.6755 


-.0012 



A 

. 703 

.7048 

.7318 


-.0270 

-.008 

A 

.706 

.6861 

.6761 


-.0100 


S : 

.716 

. 7092 

.7337 


-.0245 

+ .039 

S 

.721 

.6973 

.6768 


-.0205 



0 

.738 

.7143 

.7351 


-.0208 

+ .058 

O 

.734 

.7083 

.6777 


-.0306 


. N 

. 748 

.7201 

.7365 


-.0164 

+ .051 

N 

.732 

.7192 

.6787 


-.0405 


D 

.750 

.7265 

* / 3 i S 

— 

-.0113 

+ .046 

D 

.734 

.7299 

.6798 


-.0501 

+ .043 
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TABLE 23 — Continued 


Commercial Paper Rates 


Date 

1 

2 

3 


5 

Date 

! 

2 

3 

1 

5 

1887 








1892 








1 

.740 

.7400 

.6808 

+ .0592 


.000 

1 

.623 

.6231 

.7062 


-.0831 


-.004 

F 

.714 

.7492 

.6822 

+ .0670 


-.032 

F 

.604 

.6020 

. 7038 


-.1018 


-.037 

M 

.735 

.7571 

.6835 

+ .0736 


-.007 

M 

.600 

.5836 

.7009 


-.1173 


.000 

A 

.752 

. 7634 

.6849 

+ .0785 


-.021 

A 

.559 

.5688 

.6980 


-.1292 


-.019 

M 

. 759 

.7680 

.6863 

+ .0817 


-.042 

M 

.538 

.5591 

.6942 


-.1351 


-.038 

1 

.756 

.7711 

.6881 

+ .0830 


-.046 

1 

.514 

.5559 

.6913 


-.1354 


-.044 

J 

.826 

.7726 

.6897 

+ .0829 


-.034 

J 

.560 

.5609 

.6878 


-.1269 


-.020 

A 

.792 

.7725 

.6916 

+ . 0809 


-.011 

A 

.580 

.5752 

.6841 


-.1089 


-.018 

S 

.795 

.7708 

.6934 

+ .0774 


-.046 

S 

.616 

.5996 

.6800 


-.0804 


-.057 

O 

.758 

.7672 

.6954 

+ .0718 


-.048 

O 

.667 

.6331 

.6765 


-.0434 


-.046 

N 

.722 

.7614 

.6974 

- 

-.0640 


-.038 

N 

.693 

.6744 

.6729 

+ .0015 


-.018 

D 

.737 

.7535 

.6995 

+ .0540 

H 

+ 041 

D 

.726 

.7203 

.6693 

+ .0510 


-.044 

1888 








1893 








1 

.749 

.7438 

.7016 

--.0422 


-.001 

1 

.712 

.7669 

.6655 


-.1014 


-.004 

F 

.720 

.7326 

. 7036 

--.0290 


-.034 

F 

.732 

.8100 

.6621 


-.1479 


-.036 

M 

.725 

.7206 

.7056 

--.0150 


-.007 

M 

.829 

.8458 

.6587 


-.1871 

+ .004 

A 

.755 

.7085 

.7076 

--.0009 


-.023 

A 

.775 

.8710 

.6552 


-.2158 


-.015 

M 

.725 

.6970 

. 7096 


-.0126 


-.042 

M 

.861 

.8839 

.6519 


-.2320 


-.036 

1 

.673 

.6862 

.7113 


-.0251 


-.045 

,1 

.974 

.8839 

.6487 


-.2352 


-.046 

J 

.640 

.6764 

.7127 


-.0363 


-.029 

J 

1.056 

.8712 

.6456 


-.2256 


-.019 

A 

.626 

.6676 

.7141 


-.0465 


-.013 

A 

1.007 

.8471 

.6426 


-.2045 


-.019 

S 

.675 

.6599 

.7153 


-.0554 


-.048 

S 

.860 

.8131 

. 6396 


-.1735 


+ 058 

<) 

.658 

.6533 

.7161 


-.0628 


-.047 

O 

.726 

.7711 

.6367 


-.1344 


r .046 

N 

.643 

.6481 

.7167 


-.0686 


-.034 

N 

.626 

.7229 

.6339 


-.0890 


r .015 

D 

.658 

.6446 

.7172 


-.0726 


[-.038 

D 

.555 

.6709 

.6314 

H 

-.0395 


+ 008 

1889 








1894 








1 

.669 

.6432 

.7174 


-.0742 


-.002 

1 

.547 

.6184 

.6289 


-.0105 


-.005 

F 

.663 

. 6442 

.7173 


-.0731 


-.035 

F 

.554 

.5683 

.6265 


-.0582 


-.035 

M 

.660 

.6477 

.7171 


-.0694 


-.007 

M 

.474 

5241 

.6244 


-.1003 

+ .007 

A 

.655 

.6535 

.7166 


-.0631 


-.023 

A 

.503 

.4888 

.6224 


-.1336 


-.012 

M 

.627 

.6611 

.7159 


-.0548 


-.042 

M 

.501 

.4643 

.6205 


-.1562 


-.034 

J 

.633 

.6701 

.7152 


-.0451 


-.044 

J 

.511 

.4507 

.6188 


-.1681 


-.047 

J 

.670 

.6798 

.7145 


-.0347 


-.026 

J 

.495 

.4471 

.6174 


-.1703 


-.018 

A 

.699 

.6896 

1 .7136 


-.0240 


-.015 

A 

.469 

.4509 

.6160 


-.1651 

+ .018 

S 

.672 

.6992 

.7129 


-.0137 


-.051 

S 

.458 

.4589 

.6149 


-.1560 

+ .058 

0 

.731 

.7079 

.7121 


-.0042 


-.047 

O 

.395 

.4682 

.6138 


-.1456 


-.046 

N 

.747 

.7162 

.7114 

+ .0048 


-.031 

N 

.433 

.4768 

.6129 


-.1361 


-.013 

D 

.750 

.7236 

.7109 

+.0127 


-.035 

D 

.456 

.4837 

.6122 


-.1285 

+ .003 

1890 








1895 








J 

.730 

.7301 

.7107 


-.0194 


-.002 

J 

.496 

.4893 

.6115 


-.1222 


-.005 

F 

.739 

.7353 

.7104 


-.0249 


-.037 

F 

.594 

.4949 

.6109 


-.1160 


-.035 

M 

.747 

. 7394 

.7103 


-.0291 


-.007 

M 

.582 

.5018 

.6103 


-.1085 

+ .010 

A 

.731 

.7419 

.7105 


-.0314 


-.023 

A 

.608 

.S107 

.6097 


-.0990 


-.009 

M 

.745 

.7433 

.7110 


-.0323 


-.041 

M 

.473 

.5219 

.6091 


-.0872 


-.031 

J 

.743 

.7440 

.7116 


-.0324 


-.044 

J 

.467 

.5354 

.6087 


-.0733 


-.049 

J 

.726 

.7445 

.7123 


-.0322 


-.023 

J 

.486 

.5506 

.6081 


-.0575 


-.018 

A 

.731 

.7455 

.7129 


-.0326 


K016 

A 

.522 

.5673 

.6074 


-.0401 

+ .018 

S 

.707 

.7472 

.7136 


-.0336 


-.053 

S 

.547 

.5861 

.6065 


-.0204 

+ .058 

0 

.725 

.7500 

.7144 


-.0356 


-.046 

O 

.633 

.6075 

.6056 

+ .0019 

+ .046 

N 

.802 

.7539 

.7152 


-.0387 


h .027 

N 

.604 

.6316 

.6047 

+ .0269 

+ .012 

D 

.836 

.7585 

.7159 


h . 0426 


K029 

D 

.675 

.6587 

.6037 

+ .0550 

+ .002 

1891 








1896 








J 

.769 

.7632 

.7166 


-.0466 


-.003 

J 

.784 

.6878 

.6028 


-.0850 


-.006 

F 

.736 

.7672 

.7171 


-.0501 


-.037 

F 

.799 

.7167 

.6016 


-.1151 


-.035 

M 

.724 

.7696 

.7173 


-.0523 


-.004 

M 

.707 

.7428 

.6006 


-.1422 

+ .011 

A 

.727 

.7693 

.7175 


-.0518 


-.021 

A 

.729 

.7635 

.5996 


-.1639 


-.007 

M 

.771 

.7658 

.7175 


-.0483 


-.040 

M 

.685 

.7761 

.5987 


-.1774 


-.029 

J 

.784 

.7585 

.7172 


-.0413 


-.044 

J 

.679 

.7793 

.5978 


-.1815 


-.051 

J 

.769 

.7471 

.7166 


-.0305 


-.021 

J 

.722 

.7733 

.5971 


-.1762 


-.019 

A 

.743 

.7318 

.7157 


-.0161 

+ .017 

A 

.876 

.7591 

.5965 


-.1626 


-.017 

S 

.706 

.7132 

.7143 


-.0011 

+ .056 

S 

.862 

, 7384 

.5959 


-.1425 


-.057 

0 

.701 

.6919 

.7128 


-.0209 

+ .046 

O 

.876 

.7135 

.5957 


-.1178 


-.046 

N 

.681 

.6691 

.7109 


-.0418 

+ .023 

N 

.715 

.6862 

.5956 


-.0906 


-.013 

D 

.662 

.6458 

.7087 


-.0629 

+ .022 

D 

.569 

.6575 

.5956 


[-.0619 


F.003 
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TABLE 23 — Continued 


Commercial Paper Rates 


Date 

1 

2 

3 

4 


5 

Date 

1 

2 

3 


4 

.5 

; ;-«-7 

T 

.526 

.6284 

.5957 

+ .0327 


-.006 

1902 

T 

.657 

.6526 

.6742 


-.0216 

-.004 

F 

.513 


.5960 

+ .0039 


-.036 

F 

.637 

.6573 

.6752 


-.0179 

-.035 

M 

.510 

.5732 

.5965 

-.0233 

+ .012 

M 

.632 

.6625 

.6760 


-.0135 

+ . 005 

A 

.554 

.575 

.5498 


-.0174 


-.006 

A 

.666 

.6682 

.6767 


-.0085 

-.015 

M 

.5318 

.59 S 2 

-.0664 


-.027 

M 

.687 

.6747 

.6771 


-.0024 

-.031 

1 

.548 

.5207 

.5990 

-.0783 


-.054 

J 

.704 

.6817 

.6775 


-.0042 

-.057 

.551 

.5176 

.5998 

— .0 S 22 


-.020 

J 

.692 

.6891 

.6776 


-.0115 

-.027 

A 

.5225 

.6006 

-.0781 


-.016 

A 

.683 

.6967 

.6775 


-.0192 

+ .002 

S 

.557 

.5342 

.6018 

-.0676 


-.056 

S 

.709 

.7042 

.6773 


-.0269 

+ .040 

0 

.576 

.5502 

.6022 

-.0520 


. 046 

O 

.728 

.7114 

.6771 


-.0343 

+ .046 

N 

.514 

.5677 

.6028 

-.0351 


-.015 

N 

.724 

.7181 

.6767 


-.0414 

+ .036 

D 

.529 

.5841 

.6034 

-.0193 


-.005 

D 

. 735 

.7243 

.6763 


. 0480 

+ .044 

1898 

J 

.518 

.5969 

.6039 

-.0070 


-.006 

1903 

T 

.712 

.7300 

.6756 


K 0544 

-.003 

F 

.531 

. 6047 

.6039 

+ .0008 


-.037 

F 

.719 

.7353 

.6752 


-.0601 

-.034 

M 


.6075 

.6037 

+ .0038 

+ .012 

M 

.747 

.7401 

.6745 


-.0656 

+ .002 

A 

. 766 

.6055 

.6035 

+ .0020 


-.006 

A 

.736 

.7444 

. 6737 


-.0707 

-.018 

M 

. 692 

.5996 

.6031 

-.0035 


-.025 

M 

.711 

.7477 

.6731 


-.0746 

-.034 

1 

.566 

.5906 

.6024 

-.01 18 


-.055 

J 

.762 

.7498 

.6726 


-.0772 

-.056 

J 

.584 

.5793 

.6016 

-.0223 


-.021 

J 

.764 

.7501 

.6720 


-.0781 

-.028 

A 

.548 

.5660 

.6007 

-.0347 

+ .013 

A 

.774 

.7483 

.6716 


-.0767 

.000 

S 

.561 

.5518 

.5995 

-.0477 

+ .053 

S 

O 

.740 

.7438 

.6713 


-.0725 

+ .038 

o 

.487 

.5377 

.5985 

-.0608 

+ .046 

.720 

.7364 

.6712 


-.0652 

+ .046 

N 

.502 

.5253 

.5974 

-.0721 

+ .018 

N 

.736 

. 7262 

.6713 


-.0549 

+ .040 

D 

.469 

.5164 

.5963 

-.0799 

+ .012 

D 

.720 

.7131 

.6714 


r .0417 

+ .048 

189!) 

T 

,468 

.5130 

.5953 

-.0823 


-.006 

1904 

J 

.690 

.6978 

.6719 

+ .0259 

-.002 

F 

.521 

.5163 

.5946 

-.0783 


-.037 

F 

.710 

.6811 

.6724 

+.0087 

-.031 

M 

.576 

.5268 

.5940 

-.0672 

+ .011 

M 

.670 

.6 636 

.6732 


-.0096 

.000 

A 

.574 

.5439 

.5936 

-.0497 


-.007 

A 

.629 

.6464 

.6741 


-.0277 

-.020 

M 

.581 

.5662 

.5932 

-.0270 


-.025 

M 

.629 

.6304 

.6754 


-.0450 

-.036 

J 

.577 

.5911 

.5935 

-.0024 


-.057 

J 

.612 

.6163 

.6765 


-.0602 

-.054 

J 

.585 ; 

.6161 

.5939 

+ .0222 


-.022 

J 

.577 

.6046 

.6780 


-.0734 

-.029 

A 

.627 

.6389 

.5945 

+ .0444 


-.011 

A 

.590 

.5957 

.6797 


-.0840 

-.001 

S 

.644 

.6575 

.5955 

+ .0620 


-.050 

S 

.598 

.5897 

.6815 


-.0918 

+ .036 

0 

.669 

,6709 

.5966 

+ .0743 


-.046 

o 

.597 

.5864 

.6833 


-.0969 

+ .046 

N 

.712 

.6792 

.5984 

+ .0808 


-.022 

N 

.574 

.5857 

.6852 


-.0995 

+ .042 

D 

.750 

.6826 

.6005 

+ .0821 


I -.01 9 

D 

.581 

.5872 

.6871 


-.0999 

+ .050 

1900 

J 

.699 

.6818 

.6030 

+ .0788 


-.006 

1905 

J 

,600 

.5906 

.6891 


-.0985 

-.001 

F 

.680 

.6776 

.6057 

+ .0719 


-.037 

F 

M 

.612 

.5954 

.6911 


-.0957 

-.029 

M 

.679 

.6708 

.6086 

+ .0622 

+ .009 

.596 

.6017 

.6930 


-.0913 

-.002 

A 

.636 

.6620 

.6117 

+ .0503 


-.008 

A | 

.621 

.6090 

.6949 


-.0859 

-.022 

M 

.594 

.6519 

.6152 

+ .0367 


-.026 

M 

.639 

.6174 

.6969 


-.0795 

-.039 

J 

.623 

.6413 

.6186 

+ .0227 


-.057 

J 

.627 

.6267 

.6987 


-.0720 

-.053 

J 

.629 

.6310 

.6222 

+ .00 88 


-.024 

J 

.644 

.6370 

.7004 


-.0634 

-.029 

A 

.614 1 

.6218 

.6260 

-.0042 

+ .008 

A 

.625 

.6483 

.7020 


-.0537 

-.002 

S 

.591 

.6145 

.6302 

-.0157 

+ .046 

S 

.639 

.6604 

.7036 


-.0432 

+ .035 

o 

. . 65 7 

.6098 

.6341 

-.0243 

+ .046 

0 

.649 

.6732 

. 7050 


-.0318 

+ .046 

N 

.616 

.6078 

.6379 

-.0301 

+ .027 

: N 

.703 

.6865 

.7063 


-.0198 

+ .044 

D 

.648 

.6083 

.6417 

-.0334 

+.029 

D 

.713 

.6997 

.7077 


-.0080 

+ .051 

1901 

J 

.610 

.6108 

.6454 

-.0346 


-.005 

1906 

J 

.703 

.7127 

.7085 


. 0042 

.000 

F I 

.603 

.6146 

.6489 

-.0343 


-.036 

F 

.729 

.7249 

.7097 


-.0152 

-.027 

M 

.567 j 

.6188 

.6522 

-.0334 

+ .007 

M 

.727 

.7361 

.7104 


-.0257 

-.004 

A 

.610 ! 

.6230 

.6554 

-.0324 


-.011 

A 

.759 

.7459 

.7111 


-.0348 

-.023 

M ; 

.628 

,6268 

.6584 

-.0316 


-.029 

M 

.766 

.7542 

.7115 


-.0427 

-.040 

J 

.652 

,6300 

.6611 

-.0311 


-.057 

J 

.771 

.7608 

.7123 


-.0485 

-.051 

J 

.659 ! 

.6329 

.6636 

-.0307 


-.026 

J 

.766 

.7657 

.7128 


r .0529 

-.029 

A 

.649 j 

.6357 

.6660 

-.0303 

+ .005 

A 

.776 

.7690 

! .7130 


-.0560 

-.001 

S 

.652 

.6384 

.6681 

-.0297 

+ .042 

S 

.783 

j .7708 

.7131 


r .0577 

+ .034 

0 

.621 | 

.6415 

. 6698 

-.0283 

+ .046 

O , 

.753 

! .7717 

1 .7136 


-.0581 

+ .046 

N 

! .642 

.6449 

.6715 

-.0266 

+ .032 

N 

.751 

.7722 

.7137 


-.0585 

+ .045 

D 

.657 

.6485 

.6729 

-.0244 

+ .037 

; D 

.745 

.7729 

.7138 


-.0591 

+ .051 


SHORT TERM INTEREST RATES A243 

TABLE 23 — Continued 


Commercial Paper Rates 


Date 

1 

2 

3 

4 

5 . 

Date 

.1 

2 

3 

‘ 


5 

1907 








1912 








1 

.790 

.7746 

.7139 


-.0607 


-.001 

1 

.607 

.6112 

.6740 


-.0628 


-.016 

F 

. 800 

.7779 

.7140 


-.0639 


-.026 


.599 

.6193 

.6768 


-.0575 



M 

.797 

.7828 

.7140 


- . 05 S 8 


-.006 

M 

.637 

.6281 

.6794 


-.0513 


-.015 

A 

. 798 

. 7893 

.7139 


- . 0754 


-.024 

A 

.640 

.6375 

.6816 


-.0441 


-.023 

M 

.778 

. 7968 

.7136 


- . 0832 


-.040 

M 

.648 

.6475 

.6840 


-.0365 


-.026 

1 

.785 

.8042 

.7130 


-.0912 


-.049 

1 

.626 

.6582 

.6855 


-.0273 



J 

.788 

.8102 

.7126 


-.0976 


-.028 

J 

.664 

.6696 

.6868 


-.0172 


-.009 

A 

. 795 

.8139 

.7120 


-.1019 


-.001 

A 

.682 

.6817 

.6879 


-.0062 


-.017 

S 

.800 

.8138 

.7111 


-.1027 


-.033 

S 

.717 

.6945 

.6887 

+ .0058 



O 

.80 S 

.8092 

.7100 


- . 0992 


-.046 

O 

.739 

.7077 

.6889 

+ .0188 


. 034 

N 

.816 

. 7998 

.7086 


-.0912 


- . 044 

N 

.734 

.7213 

.6887 

+.0326 


. 023 

D 

.844 

. 7855 

.7070 


K 07 S 5 


b .050 

D 

.749 

.7346 

.6881 

+ .0465 


-.029 

1908 








1913 








1 

. 813 

. 7666 

.7052 

+ .0614 


-.002 

J 

.701 

.7471 

.6871 


-.0600 


-.019 

F 

.729 

. 7441 

. 7032 

+ .0409 


-.025 

F 

.714 

.7581 

.6857 


L .0724 


-.024 

M 

.762 

.7188 

. 7008 

+.0180 


-.008 

M 

.775 

. 7664 

.6839 


-.0825 


-.015 

A 

.674 

.6917 

.6982 


-.0065 


-.025 

A 

.763 

.7711 

.6820 


-.0891 


-.021 

M 

.634 

.6640 

. 695 1 


-.0311 


-.039 

M 

.749 

.7714 

.6798 


-.0916 


-.021 

J 

.608 

.6371 

.6919 


-.0548 


-.047 

1 

.786 

.7667 

.6773 


-.0894 


-.017 

J 

.600 

.6119 

.6886 


-.0767 


-.026 

J 

.786 

.7571 

.6746 


r .0825 


-.005 

A 

.552 

.5895 

.6850 


-.0955 

+ .004 

A 

.760 

.7435 

.6717 


r . 0718 


-.018 

S 

.561 

.5711 

.6812 


-.1101 

+ .033 

S 

.738 

.7273 

.6684 


-.0589 


-.026 

0 

.563 

.5570 

.6775 


-.1205 

+ .046 

O 

.723 

.7100 

.6652 


-.0448 


-.030 

N 

.563 

.5477 

.6737 


-.1260 

+ .042 

N 

.728 

.6935 

.6618 


-.0317 


-.017 

D 

.538 

.5431 

.6697 


-.1266 

+ .047 

D 

.732 

.6795 

.6582 


+ 0213 


h .023 

1909 








1914 








1 

.575 

.5427 

.6654 


-.1227 


-.004 

1 

.677 

.6689 

.6548 


-.0141 


-.021 

F 

.573 

.5457 

.6617 


-.1160 


-.025 

F 

.607 

.6622 

.6509 


-.0113 


-.022 

M 

.554 

.5514 

.6579 


-.1065 


-.010 

M 

.599 

.6594 

.6475 


-.0119 


-.015 

A 

.570 

.5588 

.6543 


-.0955 


-.026 

A 

.591 

.6599 

.6440 


-.0159 


-.018 

M 

.574 

.5675 

.6503 


-.0828 


-.037 

M 

.605 

.6631 

.6405 


-.0226 


-.016 

J 

.555 

.5770 

.6472 


-.0702 


-.043 

J 

.596 

.6679 

.6371 


-.0308 


-.009 

J 

.551 

.5873 

.6441 


-.0568 


-.022 

J 

.648 

.6734 

.6337 


-.0397 


-.001 

A 

.599 

.5989 

.6412 


-.0423 


-.007 

A 

.783 

.6784 

.6302 


-.0482 


b .019 

S 

.589 

.6117 

.6382 


-.0265 


-.032 

S 

.805 

.6817 

.6267 


-.0550 


-.021 

0 

.657 

.6261 

.6359 


-.0098 


-.045 

O 

.786 

.6822 

.6235 


-.0587 


I -.023 

N 

.664 

.6419 

.6339 

+ .0080 


-.039 

N 

.729 

.6786 

.6203 


-.0583 


-.011 

D 

. 665 

.6586 

.6321 

+ .0265 


b .043 

D 

.621 

.6698 

.6171 


[-.0527 


-.018 

1910 








1915 








J 

.685 

.6752 

.6306 

- 

-.0446 


-.OOS 

J 

.607 

.6556 

.6140 j 

+ .0416 


-.022 

F 

.673 

.6906 

.6294 


-.0612 


-.026 

F ' 

.593 

.6362 

.6110 


-.0252 


-.019 

M 

.665 

.7038 

.6286 


-.0752 


-.012 

M 

.543 

.6126 

.6083 | 

+ .0043 


-.014 

A 

.702 

.7135 

.6282 


-.0853 


-.025 

A 

.577 

. 586 S 

.6057 


-.0189 


-.014 

M 

.711 

.7191 

.6280 


-.0911 


-.034 

M 

.582 

.5611 

.6031 | 


-.0420 


-.011 

J 

.730 

.7202 

.6283 


-.0919 


-.038 

J 

.565 

.5377 

.6008 


-.0631 


-.003 

J 

. 749 

.7173 

.6287 


. 0886 


-.01 S 

J 

.510 

.5187 

.5986 


-.0799 

+ .002 

A 

. 724 

.7105 

.6295 


r .0810 


-.011 

A 

.531 

.5050 

.5967 | 


-.0917 


-.018 

S 

.711 

.7006 

.6303 


-.0703 


-.032 

S 

, .498 

.4969 

.5949 1 


-.0980 

+ .018 

O 

.703 

.6885 

.6317 


-.0568 


-.042 

O 

.490 

.4935 

.5935 ! 


-. 1000 

+ .018 

N 

. 706 

.6750 

. 6335 


-.0415 


-.034 

N 

.470 

.4939 

.5921 


-.0982 

+ .006 

D 

. 629 

.6605 

.6353 

- 

[-.0252 


r . 039 

D 

.478 

.4965 

.5911 


-.0946 

+ .012 

1911 








1916 








J 

.612 

.6460 

.6372 

+ .0088 


-.011 

J 

.516 

.5001 

.5904 


-.0903 


-.022 

F 

.635 

.6321 

.6396 


-.0075 


-.026 

F 

.510 

.5038 

.5898 


-.0860 


-.016 

M 

. 60 S 

.6193 

.6421 


-.0228 


-.014 

M 

.505 

.5078 

.5897 


-.0819 


-.011 

A 

. 506 

.6081 

.6448 


-.0367 


-.024 

A 

.504 

.5120 

.5900 


-.0780 


-.010 

M 

.5 S 9 

.5992 

.6480 


-.0488 


-.030 

M 

.500 

.5168 

.5909 


-.0741 


-.006 

J 

.598 

.5927 

.6510 


-.0583 


-.032 

J 

.557 

.5227 

.5918 


-.0691 


-.002 

J 

.590 

.5889 

.6542 


-.0653 


-.013 

J 

.596 

.5299 

.5933 


-.0634 


-.003 

A 

.608 

.5878 

.6577 


-.0699 


h .014 

A 

.557 

.5383 

.5953 


-.0570 


-.014 

S 

.626 

.5891 

.6611 


-.0720 


-.030 

S 

.516 

.5478 

.5973 


-.0495 


-.013 

0 

.600 

.5924 

. 6646 


-.0722 


-.039 

O 

.517 

.5582 

.6002 


-.0420 


r -012 

N 

.566 

.5974 

.6678 


-.0704 


-.029 

N 

.541 

.5692 

.6034 


-.0342 


r . 002 

D 

.631 

.6038 

.6710 


-.0672 


-.034 

D 

.584 

.5807 

.6068 


-.0261 

H 

b .008 
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APPENDIX 

TABLE 23 — Continued 
C om meeci aXj Paper Rates 


Date 

l 

7 

3 

‘ I 

5 1 

Date 

1 

2 

3 

4 

5 

191 7 





-.0175 


.016 

1922 

T 

.694 

6866 

. 7483 


.0617 

-.003 






-.0090 


.012 

F 

.690 

"6688 

. 7432 


-.0744 

-.002 





+ .0005 


-.008 

M 

.682 

'6534 

.7383 








- 

.0105 


-.007 

A 

.661 

'6409 

.7329 







. 6305 

+ .0203 


-.004 

M 

.632 

'6317 

.7273 



“■.001 




. 6364 

+ .0304 

+ .002 

1 

.605 

6259 








.6425 

+ .0401 

+ .002 

J 

.596 

'6234 

.7167 




A 




+ .0487 

+ .011 

A 

.587 

6241 









+ .0556 

+ .010 

S 

.620 

.6277 

. 7056 







.6632 

+ .0612 

+ .009 

0 

.640 

6339 

.7002 


-.0663 

+ .002 




.6705 

+ .0650 

+ .002 

N 

.664 

6422 

.6947 


-.0525 


D 

.734 

.7451 

.6780 

+ .0671 

+.006 

D 

.664 

.6520 

.6893 




1918 



.6859 


-.0674 


-.012 

1923 

I 

.667 

6627 

.6840 


-.0213 

-.002 






-.0667 


-.009 

F 

.672 

'6737 

.6787 







.7015 


-.0643 


-.006 

M 

.703 

'6842 

.6734 

- 

-.0108 





. 7093 


-.0608 


-.005 

A 

.701 

6940 

.6683 









-.0560 


-.003 

M 

.710 

'7025 

.6631 


-.0394 

-.001 






-.0495 


-.001 

J 

.691 

' 7094 

.6581 


-.0513 

.000 

J 



.7322 


-.0419 


-.002 

J 

.695 

7144 

.6533 


-.0611 

.000 




. 7395 


-.0327 


-.008 

A 

.701 

7170 

. 6486 


-.0684 




. 7690 

.7468 


-.0222 


-.007 

S 

.708 

7168 

. 6440 


r .0728 

+ .001 

0 

.712 

. 7645 

.7536 


r .0109 


-.007 

O 

.70 S 

.7135 

.6397 


-.0738 

+ .001 

N 


. 7591 

. 7601 


-.0010 


-.001 

N 

.707 

7067 

.6355 




D 

.760 

.7530 

.7665 


-.0135 


-.005 

D 

.687 

.6961 

.6314 


-.0647 

+ .001 

1919 

J 

.729 

.7464 

.7723 


-.0259 


-.009 

1924 

T 

.689 

6820 

.6275 

+ .0545 

-.001 


.720 


.7779 


-.0381 


-.006 

F 

.680 


6647 

.6242 

+ . 0405 

-.001 

M 

.735 

.7336 

.7828 


-.0492 


-.004 

M 

.666 


6451 

.6208 

+ .0243 

-.001 

A 

.735 

. 7283 

.7874 


-.0591 


-.004 

A 

.666 


6242 

.6176 

+ .0066 

-.001 

M 

.733 

.7245 

.7918 


-.0673 


-.002 

M 

.622 


6031 

.6145 


-.0114 

.000 

J 

.742 

.7228 

.7954 


-.0726 

+ .001 

J 

.599 


5830 

.6118 


-.0288 

.000 

J 

.734 

.7236 

.7988 


-.0752 

+ .001 

J 

.547 


5650 

.6093 


-.0443 

.000 

A 

.726 

.7272 

.8017 


-.0745 

+ .006 

A 

.511 


5499 

.6069 


-.0570 

+ .001 

S 

.726 

.7339 

.8042 


-.0703 

+ .005 

S 

.493 


5386 

.6050 


-.0664 

+ .001 

0 

.726 

.7434 

.8063 


-.0629 

+ .005 

0 

.493 


5320 

.6032 


-.0712 

+ .001 

N 1 

.739 

.7556 

.8078 


-.0522 

+ .001 

N 

.508 


5294 

.6016 


-.0722 

.000 

D 

.766 

.7699 

.8091 


-.0392 

+ .003 

D 

.550 


5313 

.6004 


-.0691 

+ .001 

1920 








1925 







J 

.784 

.7859 

.8101 


-.0242 


-.006 

J 

.560 

.5374 

.5993 


-.0619 

-.001 

F 

.811 

.8030 

.8107 


-.0077 


-.005 

F 

.560 

.5475 

.5983 


-.0508 

-.001 

M 

' .827 

.8207 

.8111 


-.0096 


-.003 

M 

.594 

.5595 

.5975 


-.0380 

.000 

A 

.837 

.8384 

.8111 


-.0273 


-.003 

A 

.596 

.5758 

.5970 


-.0212 

.000 

M 

.857 

.8554 

.8105 


-.0449 


-.002 

M 

.589 

.5901 

.5967 


-.0066 

.000 

J 

.887 

.8711 

.8100 


-.0611 


-.001 

J 

.589 

.6032 

.5965 


-.0067 

.000 

J 

.893 

.8849 

.8091 


-.0758 


-.001 

J 

.592 

.6138 

.5966 


-.0172 

.000 

A 

.899 

.8960 

.8077 


K 0883 


-.004 

A 

.599 

.6216 

.5968 


-.0248 

+ .001 

S 

.897 

.9039 

.8062 


K 0977 


-.004 

S 

.620 

.6245 

.5971 


-.0274 

+ .001 

0 

.900 

.9082 

.8045 


-.1037 


-.003 

0 

.641 

.6268 

.5978 


-.0290 

.000 

N 

.898 

.9086 

.8024 


t - . 1062 


-.001 

N 

.641 

.6273 

.5986 


-.0287 

.000 

D 

.895 

.9051 

.8001 


J - . 1050 


t -.002 

D 

.641 

.6268 

.5996 


K 0272 

.000 

1921 








1926 







J 

.898 

.8981 

.7974 


{-. 1007 


-.005 

J 

.638 

.6260 

.6007 

+.0253 

.000 

F 

.892 

.8880 

.7947 


-.0933 


-.003 

F 

.618 

.6252 

.6023 

+.0229 

.000 

M 

.884 

.8753 

.7916 


-.0837 


-.002 

M 

.631 

.6247 

.6041 

+ .0206 

.000 

A 

.881 

.8607 

. 7883 


f .0724 


-.002 

A 

.622 

.6245 

.6061 

+ .0184 

.000 

M 

.842 

.8444 

.7843 


-.0601 


-.001 

M 

.605 

.6244 

.6081 

i +.0163 

.000 

J 

.827 

.8269 

.7806 


-.0463 


.000 

J 

.589 

.6243 

.6107 


-.0136 

.000 

J 

.797 

.8083 

.7766 


-.0317 

+ .001 

J 

.596 

.6243 

.6135 

+ .0108 

.000 

A 

.772 

.7888 

.7722 


-.0166 

+ .003 

A 

.625 

.6244 

.6164 


-.0080 

.000 

S 

.766 

.7685 

.7676 


f .0009 

+ .003 

S 

.643 

.6246 

.6195 

| +.0051 

.000 

0 

.747 

.7477 

.7628 


-.0151 

+ .003 

O 

.656 

.6250 

.6229 

+.0021 

.000 

N 

.713 

.7267 

.7581 


-.0314 


.000 

N 

.647 

.6253 

.6264 


-.0011 

.000 

D 

.707 

.7061 

.7532 


-.0471 

| +.002 

D 

.643 

.6254 

.6302 


-.0048 

.000 


SHORT TERM INTEREST RATES 

TABLE 23 — Concluded 


A245 


Commercial Paper Rates 


Date 

1 

2 

3 

1 * 

5 

Date 

1 

2 

3 

4 

5 

1927 







1932 






J 

.622 

.6247 

.6341 


-.0094 

.000 

1 

.602 

.5319 



.000 

F 

.592 

.6229 

.6377 


-.0148 

.000 

F 

.589 

.5373 



.000 

M 

.602 

.6197 

.6416 


-.0219 

.000 

M 

.547 

.5309 



.000 

A 

.612 

.6151 

.6456 


-.0305 

.000 

A 

.529 

.5130 



.000 

M 

.616 

.6095 

.6497 


-.0402 

.000 

M 

.477 

.4852 



.000 

J 

.616 

.6034 

.6534 


-.0500 

.000 

1 

.444 

.4500 



.000 

J 

.609 

.5976 

.6572 


-.0596 

.000 

J 

.408 

.4112 



.000 

A 

.591 

.5930 

.6604 


-.0674 

.000 

A 

.338 

.3726 



.000 

S 

.592 

.5904 

.6637 


-.0733 

.000 

s 

.326 

.3371 



.000 

o 

.602 

.5904 

.6664 


-.0760 

.000 

o 

.288 

.3066 



.000 

N 

.594 

.5932 

.6692 


-.0760 

.000 

N 

.241 

.2826 



.000 

D 

.599 

.5990 

.6706 


-.0716 

.000 

D 

.179 

.2651 



.000 

1928 







1933 






J 

.589 

.6076 

.6739 


-.0663 

.000 

1 

.140 

.2532 



.000 

F 

.601 

.6185 

.6757 


-.0572 

.000 

F 

.140 

.2458 



.000 

M 

.622 

.6311 

.6773 


-.0462 

.000 

M 

.444 

.2413 



.000 

A 

.634 

.6451 

.6784 


-.0333 

.000 

A 

.408 

.2379 



.000 

M 

.658 

.6597 

.6791 


-.0194 

.000 

M 

.318 

.2340 



.000 

J 

.674 

.6745 

.6796 


-.0051 

.000 

J 

.228 

.2280 



.000 

J 

.707 

.6891 

.6798 


b • 0093 

.000 

J 

.176 

.2181 



.000 

A 

.734 

.7031 

.6795 


b .0236 

.000 

A 

.176 

.2033 



.000 

S 

.747 

.7162 

.6790 


b -0372 

.000 

S 

.097 

.1832 



.000 

0 

.741 

.7284 

.6783 


b -0501 

.000 

O 

.097 

.1578 



.000 

N 

.731 

.7394 

.6770 


b -0624 

.000 

N 

.097 

.1281 



.000 

D 

.736 

.7493 

.6754 


r .0739 

.000 

D 

.149 

.0956 



.000 

1929 







1934 






J 

.740 

.7581 

.6738 

+ .0843 

.000 

1 

.097 

.0623 



.000 

F 

.745 

.7658 

.6716 

+ .0942 

.000 

F 

.0 S 6 

.0300 



.000 

M 

.755 

.7723 

.6692 

+ .1031 

.000 

M 

.000 

-.0002 



.000 

A 

.769 

.7774 

.6666 

4 

-.1108 

.000 

A 

.000 

-.0273 



.000 

M 

.778 

.7808 

.6638 

+ .1170 

.000 

M 

-.046 




.000 

J 

.778 

.7819 




.000 

J 

-.125 




.000 


.778 

.7800 




.000 

J 

-.125 




.000 

A 

.784 

.7745 




.000 

A 

-.125 




.000 

S 

.787 

.7648 




.000 

S 

-.125 




.000 

0 

.787 

.7506 




.000 

o 

-.125 




.000 

N 

.733 

.7318 




.000 

N 

-.125 




.000 

D 

.699 

.7090 




.000 

D 

-.125 




.000 

1930 







1935 






J 

.690 

.6832 




.000 

J 

-.125 




.000 

F 

.665 

.6557 




.000 

F 

-.125 




.000 

M 

.613 

.6278 




.000 

M 

-.125 




.000 

A 

.589 

.6009 




.000 

A 

-.125 




.000 

M 

.566 

.5756 




.000 

M 

-.125 




.000 

J 

.537 

.5520 




.000 

J 

-. 125 




.000 

J 

.498 

.5297 




.000 

J 

-.125 




.000 

A 

.477 

.5077 




.000 

A 

-.125 




.000 

S 

.477 

.4853 




.000 

S 

-.125 




.000 

O 

.477 

.4620 




.000 

O 

-.125 




.000 

N 

.473 

.4379 




.000 

N 

-.125 




.000 

D 

.475 

.4141 




.000 

D 

-.125 




.000 

1931 







1936 






J 

.450 

.3918 




.000 

J 

-.125 




.000 

F 

.398 

.3731 




.000 







M 

.403 

.3600 




.000 







A 

.380 

.3538 




.000 







M 

.326 

.3554 




.000 







J 

.326 

.3652 




.000 







J 

.290 

.3826 




.000 







A 

.274 

. 4063 




.000 







S 

.274 

.4343 




.000 







O 

.525 

.4642 




.000 







N 

.602 

.4926 




.000 







D 

.602 

.5161 




.000 









A246 


APPENDIX 


TABLE 24 


Commercial Paper Rates in Boston Monthly 1831-1860 

(From Joseph G. Martin’s “Seventy-three Years’ History of the 
Boston Stock Market” pages 37 and 38. Martin’s table is preceded 
by the statement that “the following rates are for first-class, three 
to six months, bankable paper. Loans 'on call’ range from 1 to 3 
per cent lower.” Martin’s table goes to 1871. In his later volume 
“One Hundred Years’ History of the Boston Stock Market” it is 
continued through 1897.) 

1831. — Jan., 5)4 per cent, and gradually rose to 7, the rate for last 
four months of year. 

1832. — Opened at 7 per cent; declined to 6 in March; rose to 7 in 
May; thence for the year, 6 per cent. 

1833. — Opened at. 6 per cent; declined to 5)4; rose to 6)4 and to 8, 
July, Aug., and Sept.; to 10, Oct.; 12, Nov., and 15, Dec. 

1834. — In Jan., 15 to 24 per cent; then high and variable, and fell 
in Dec. from 10 to 8 per cent. Called a “panic year.” 

1835. -— Rates low, and down to 5 per cent; but closed in Dec. at 8 
to 10. Called the “golden year” for business. 

1836. — Opened at 10 per cent; up to 12 in March; 15, April; 18, 
May; up to 24, Aug. and Sept.; 36, Oct., and 24 to 30, Nov. and Dec. 

1837. — Opened at 16 per cent; advanced to 20, and receded to 13; 
up to 18 in Feb.; 27, March; 30, April; 32, May; then fell rapidly to 6 
in June; advanced to 7)4; fell to 6 in Nov., and rose to 10 in Dec. Banks 
suspended May 10; resumed May, 1838. 

1838. — Jan., 11 per cent; Feb., 12; March and April, 12 to 18; fell 
in May from 10 to 7; thence, 6 to 7 till Dec., and closed at 7 to 9 per cent. 

1839. — Opened at 6 to 9, and stationary till July, when it advanced 
to 11 and 12; in Aug. to 15; Sept, to 21; Oct. to 30; Nov. to 36, and then 
rapidly fell to 9 per cent at the close of year. 

1840. — Jan., 9 per cent; Feb. and March, 9 to 12, and fell in April 
to 7; May, 7; June, 6 to 8; July, fell to 5, and ranged at 6 to 7 for re- 
mainder of the year. 

1841. - — At 6 to 7 per cent till May; then 6 till Sept., and 6)4 to 7, 
up to 9, in Nov., and 9 to 12 in Dec. 

1842. — At 9 to 12 till April; then 8 to Aug.; Sept., 7; declined to 
6 in Oct. and Nov., and thence 6 to 9 per cent to close of year. 

1843. — Opened at 6 per cent; then 5 to 6 till May; declined in May 
to 434, and 3 in June; “exceptional loans” made as low as 234; thence 
3 34 to 4 per cent. 

1844. — Opened at 4 per cent; rose to 5 in March, and remained for 
the year with little change from 5 per cent. 

1845. — Opened at 5 per cent, and ranged from 5 to 6 till Aug., and 
rose to 8 in Nov. and Dec. 
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1846. — Opened at 8 per cent; rose to 9 in Feb.; declined to 7 in 
March; thence ranged from S and 9 to 12, up to Aug. In Aug., S to 9; 
declined to 6 in Sept.; thence 6, 7, and 8 per cent. 

1847. — Opened at 8 per cent; advanced to 12 in Jan. and Feb.; 8 
to 10 in March; fell to 6 in June; advanced to 9 and 12 in Oct. ; 15 in 
Nov., and 18 in Dec. 

1848. — Jan., 18 per cent; Feb., 18 to 12; March and April, 12 to 15; 
May and June, 15 to 18; July and Aug., 12 to 15; Oct., 18; Nov., 18 to 
15; Dec., 15 to 12. 

1849. — Jan., 12 per cent; Feb., 9 to 12; March and April, 12 to 15; 
May, 9 to 11; declined to 7 in June; July, 8; Aug., 734 to 834; Sept., 9; 
Oct., 9 to 10, reaching 1034 in Dec. 

1850. — Jan., 9 to 1034 per cent; Feb. and March, receded to 8 and 
9; April, May, and June, 7 to 834; fell to 634 in July; rose to 9 in Sept.; 
thence, 7 to 8 per cent. 

1851. — Opened at 6 to 7^2 per cent; advanced to 7 and 834 in Feb. 
and March; April, 8; fell to 634 in May, and rose to 11 in July and Aug.; 
15 in Sept.; and 16, Oct.; thence 9 to 12 per cent. 

1852. — Opened at 9 per cent; fell to 734 in Feb.; March, April and 
May, 6, and 534 the Summer months. In Sept., 6 to 7; thence, 6 per 
cent. 

1853. — Opened at 6 per cent; advanced to 8, and gradually to 12 in 
March; fell to 8 in May; then at 9 to 10 in June and July; rose to 12 in 
Sept.; 15, Oct.; 18, Nov., and fell to 9, Dec. 

1854. — Opened at 9 per cent; fell to 7 in Feb.; rose to 10 in March, 
and 12, April and May; fell to 9 in June; July, 9 to 10; Aug., 12; and 
10 to 12, up to 18, in Dec. 

1855. — Opened at 15 per cent; fell to 10, and in March to 7; rose 
to 10 in April; fell to 6R2, May; up to 8, and fluctuated from 6 to 8, till 
Oct.; in Oct., 9, and thence 10 to 15 per cent. 

1856. — Opened at 10 to 12 per cent; Feb., 9 to 10; March, 7 to 9; 
thence till Nov. at 9 to 10, and in Dec., 10 to 11 per cent. 

1857. — Opened at 9 to 10 per cent; Feb., 834 to 9; March, 9 to 10, 
and fell to 7 and 8 in April and May; June, July, Aug., 9 to 10, and rose 
in Sept, from 12 to 36; Oct., 24 to 36; Nov., 15 to 24; Dec., 9 to 15. Banks 
suspended Oct. 13, and resumed Dec. 12. 

1858. — Jan., ' 1 ) 4 , to 9 per cent; fell to 534 in Feb., to 5 in March, 
and 434 in April; thence, 434 to 4 in Sept. In Aug., “call loans” reported 
at 23 4 in New York, and leading bankers said to be purchasing their own 
paper at two per cent. Prominent sixty days’ acceptances passed at 3 
per cent. Oct. and Nov., 4; Dee., 5 per cent. 

1859. — Jan., 5 to 6 per cent; Feb., March, and April, 534 to 7; 
May, 63 4 to 8; June to Nov., 7 to 8; Dec., 7 to 834 per cent. 

1860. — Jan. and Feb., 734 to 934 per cent; March, 6 to 8; April and 
May, 6 to 7; June, 5 to 7; July, 5 to 634; Aug., 6 to 9; Sept., 634 to 9; 
Oct., 634 to 734; Nov., 7 to 15; Dec., 12 to 18 per cent; the money 
market being disturbed by the Government as a constant borrower, and 
the threatening aspect of political matters South. 
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APPENDIX 


TABLE 25 

Commercial Paper Rates in Boston Monthly 1831-1860 

(From Erastus B. Bigelow’s The Tariff Question Appendix Table No. 112. Bigelow 

describes these rates as ‘'street rates on first class paper in Boston at the beginning, 

middle, and end of the month." Both figures and comments are Bigelow’s.) 


1831 



1834 




1838 




J 


5H 

s 




M 


12 

18 

F 


5)4 

0 




A 


18 

12 

M 


5)4 

N 




M 

10 

9 

7 

A 


5 )-| 

D 

12 

10 

8 

J 


7 

6 

M 


5)4 





J 



6 

J 


514 

1835 




A 


6 

7 

J 


6 

J 



S 

8 


6 

7 

A 


6 Vo 

F 

T* 



0 


6 

7 

S 

0 


7 

M 




N 


6 

8 


7 

A 

> 



D 

7 

9 

7 

N 


7 

M 

P 







D 


7 

J 

S 

ft 

a 



1839 






J 



J 


6 

9 

1832 



A 

8 



F 


6 

9 

J 


7 

S 



M 


6 

9 

F 


6)4 

0 




A 


6 

9 

M 


6 

N 




M 


6 

9 

A 


6)4 

D 


8 

10 

J 



9 

M 


7 





J 


11 

12 

J 


6 

1836 




A 


12 

15 

J 


6 

J 



10 

S 

IS 

18 

21 

A 


6 

F 



10 

0 


21 

30 

S 


6 

M 



12 

N 

20 

33 

36 

0 


6 

A 


12 

IS 

D 

18 

IS 

9 

N 


6 

M 


15 

18 





D 


6 

J 


15 

12 

1840 







J 


15 

18 

J 



9 

1833 



A 


18 

24 

F 


9 

12 

J 


6 

8 



24 

M 


9 

12 

F 


5)4 

0 


24 

36 

A 


12 

7 

M 


5)4 

N 


24 

30 

M 



7 

A 


6 

D 


24 

30 

J 


6 

8 

M 


6 





J 


8 

S 

J 


6)4 

1837 




A 


5 

7)4 

J 


8 

J 

16 

20 

13 

S 


6 

7 

A 


8 

F 

IS 

21 

18 

O 


6 

7 

S 


8 

M 

18 

20 

27 

N 


6 

7 

0 


10 

A 

27 

26 

30 

D 


6 

7 

N 

10 

12 

M 


27 

32 





D 

12 

IS 

J 

18 

9 

6 

1841 







J 



7)4 

J 


6 

7 

1834 



A 



7)4 

F 


6 

7 

J 

IS 

18 24 

8 


m 

6)4 

M 


6 

7 

F 


-g 

0 


6)4 

A 


6 

7 

M 


§ 

N 


6 

9 

M 



6 

A 


pi 

D 



10 

J 



6 

M 

J 

J 

p ^ 

M 3 

■Pv 

«5 .g 

1838 

J 



11 

J 

A 

S 


6 

6 

6 

7 

A 


; s > . 

F 



12 

0 


6 

734 
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TABLE 25— (Continued) 


1S41 



1845 




1849 



N 

6 

0 

N 

6 

534 

8 

N 

s 

10 

D 

9 

12 

D 



8 

D 

934 

1034 

1842 



1846 




1850 



J 

9 

12 

J 



8 

J 

9 

103-4 

F 

9 

12 

F 


8 

9 

F 

9 

8 

M 

9 

12 

M 


8 

7 

M 

8 

9 

A 


8 

A 


9 

12 

A 

834 

9 

M 


8 

M 


8 

12 

M 

7 34 

834 

J 


8 

J 


8 

12 

J 

734 

8 

J 


8 

J 

8 

12 

9 

J 

634 

7 

A 


7 X 

A 


8 

9 

A 

7 

8 

8 


7 

S 


9 

6 

8 

734 

9 

0 

634 

6 

0 


6 

8 

0 

7 

8 

N 

6 

634 

N 


6 

7 

N 

7 

8 

D 

6 

9 

D 


6 

7 

D 

7 

8 

1843 



1847 




1851 



J 


6 

J 


8 

12 

J 

(j 

734 

F 

6 

5 

F 


8 

12 

F 

7 

814 

M 

5 

6 

M 


8 

10 

M 

7 

814 

A 


5 

A 


8 

9 

A 


8 

M 

5 

434 

M 



8 

M 

734 

614 

J S 

4 y 2 

334 

J 


7 

6 

J 

7 

9' “ 

J 


4 

J 


7 

6 

J 

9 

11 

A 

3M 

4 

A 


7 

9 

A 


.11 

S 

334 

4 

S 



9 

.S 

12 

15 

0 

334 

4 

0 


9 

12 

0 

15 

16 

N 

334 

4 

N 


12 

15 

N 

9 

12 

D 

334 

4 

D 


12 

18 

D 

9 

12 

1844 



1848 




1852 



J 


4 

J 



18 

J 

9 

834 

F 


4 

F 

IS 

15 

12 

F 

834 

7 34 

M 

4 

5 

M 


12 

15 

M 

7 

6 

A 


5 

A 



15 

A 


6 

M 


5 

M 


12 

15 

M 


6 

J 


5 

J 


15 

18 

J 

534 

6 

J 


5 

J 


15 

18 

J 

534 

6 

A 


5 

A 


12 

15 

A 

534 

6 

S 

5 

534 

S 


12 

15 

S 

6 

7 

0 


5 

0 


15 

18 

0 


6 

N 

5 

534 

N 


18 

15 

N 


6 

D 

5 

5 

D 


15 

12 

D 


6 

184.5 



1849 




1853 



J 

5 

6 

J 



12 

J 6 

7 

8 

F 

514 

6 

F 


9 

12 

F 

9 

10 

M 

534 

6 

M 


12 

15 

M 

10 

12 

A 

sy 2 

6 

A 


12 

15 

A 

1034 

10 

M 

SM 

6 

M 


9 

11 

■ M 7 

8 

9 

J 

534 
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J 


7 

9 

J 

8 

9 

J 

5% 

6 

J 



8 

J 


9 

A 


6 

A 


734 

834 

A 

9 

10 

S 


6 

8 



9 

S 

10 

12 

0 

6 

534 

0 


9 

10 

0 

12 

15 
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1853 




1856 




1858 




N 

15 

IS 

12 

M 



10 

A 

4 

4 

4 

D 

12 

10 

9 

A 


9 

8 

S 

4 

4 

4 





M 


7 

8 

0 

4?4 

434 

434 

1854 




J 


7 

8 

N 


434 

5 

J 


9 

8 

J 


7 

8 

D 

5 

5 

5 

F 


7 

9 

A 


7 

8 





M 

9 

8 

10 

S 


8 

9 

1859 

J 

F 

M 




A 

M 

J 


10 

10 

9 

10 

10 

10 

12 

10 

12 

12 

12 

11 

0 

N 

D 


9 

9 

10 

10 

10 

11 

5 

6 

5 

6 

534 

53^ 

6 

534 

*7 







A 


534 

534 

S 

0 

N 


12 

10 

12 

18 

1857 

J 

F 

M 


9 

m 

9 

10 

9 

10 

M 

J 

,J 

A 

6 

7 

7 

l* 

6H 

7 

7 

7 

D 


A 


8 

9 

S 

m 

7U 

7 

734 

1855 

J 

F 

M 

A 

M 

J 

J 




M 


8 

7 

0 

734 

734 


15 

7 

8 

6H 

6 

10 

10 

9 

10 

8 

6 

7 

J 

J 

A 

8 

0 

N 

D 

12 

36 

24 

15 

7 

9 

9 

24 

24 

18 

12 

8 

10 

10 

36 

24 

15 

9 

N 

D 

1860 

J 

F 

M 

m 

7 

8 

8 

6 

7 

8 

9 

7 

6 

7 

8 

834 
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5 

A 


7 

8 





A 

5 

4 34 

434 

S 


7 

8 

1858 




M 

4M 
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0 


m 

9 

J 

9 

8 

7.1*5 

J 

4)4 

5 

534 

N 


10 

12 

F 

6 

6 

534 

5 

J 

5 

534 

6 

D 


12 

15 

M 

534 

534 

A 

6 

6 

6 

1856 




A 

5 

5 

434 

S 

6 

534 

534 




M 

4 34 

4 34 

434 

0 

534 

534 

6 

J 


10 

12 

J 

4)4 

434 

434 

N 

6 

9 

12 

F 


10 

9 

J 

4 34 

4 14 

434 

D 

15 

15 
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TABLE 26 


Average Monthly 1 Rate on 90-day Prime Bankers’ Acceptances 



191S 3 

1921 

1924 

1927 

1930 

1933 

J 

4.00 

5.94 

4.09 

3.69 

3.96 

.33 

F 

4.12 

5.97 

4.07 

3.69 

3.77 

.47 

M 

4.25 

5.98 

4.04 

3.63 

3.07 

2.49 

A 

4.25 

5.67 

3.95 

3.63 

2.91 

.81 

M 

4.25 

5.69 

3.29 

3.63 

2.4.8 

.50 

J 

4.25 

5.59 

2.45 

3.63 

2.09 

.38 

J 

4.25 

5.25 

2.01 

3.50 

1.88 

.48 

A 

4.25 

5.00 

2 . 10 

3.13 

1.88 

.45 

S 

4.25 

4.94 

2.33 

3 . 13 

1.88 

9.F> 

0 

4.31 

4.49 

2.21 

3.25 

1.88 

.25 

N 

4.31 

4.27 

2.37 

3.25 

1.88 

.39 

D 

4.31 

4.16 

2.89 

3.25 

1.88 

.62 


1919 

1922 

1925 

192S 

1931 

1934 

J 

4.25 

3.95 

3.00 

3.36 

1.58 

.50 

F 

4.25 

4.00 

3.08 

3.51 

1.39 

.50 

M 

4.25 

3.73 

3.25 

3 . 52 

1.50 

.31 

A 

4.25 

3.32 

3.14 

3.81 

1 .43 

.20 

M 

4.25 

3.18 

3.17 

3.94 

1.01 

.19 

J 

4.25 

3.07 

3.25 

4.05 

.88 

.19 

J 

4.20 

3.00 

3.25 

4.32 

.88 | 

.19 

A 

4 .28 

3.00 

3.27 

4.62 

.88 

.19 

S 

4.25 

3.12 

3.50 

4.50 

.98 

.19 

0 

4.25 

3.72 

3.50 

4.50 

2.47 

.17 

N 

4.52 

4.00 

3.50 

4.50 

2.99 

.13 

D 

4.95 

4.00 

3.50 

4.50 

3.00 

. 13 


1920 

1923 

1926 

1929 

1932 

1935 

J 

5.37 

3.98 

3.67 

4.84 

2.85 

.13 

F 

5.50 

3.99 

3.63 

5.15 

2.78 

.13 

M 

6.00 

4.00 

3.63 

5.34 

2.51 

.13 

A 

6.00 

4.14 

3.42 

5.46 

1.39 

.13 

M 

6.13 

4.13 

3.20 

5.48 

.92 

.13 

J 

6.25 

4.13 

3.32 

5.49 

.86 

.13 

J 

6.25 

4.13 

3.38 

5.16 

.75 

.13 

A 

6.25 

4.13 

3.57 

5.13 

.75 

.13 

S 

6.25 

4.13 

3.88 

5.13 

.75 

.13 

0 

6.25 

4.13 

3.88 

5.01 

.59 

.13 

N 

6.23 

4.13 

3.79 

4.23 

.50 

.13 

D 

6.25 

4.13 

3.83 

3.90 

.39 

.13 


‘These rates are monthly averages of daily quotations for the month. 

2 Rates for 1918 are ‘Prevailing Rates’ calculated at the Federal Reserve Bank of New York. Monthly 
averages of daily quotations are not available before January 1919. 
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TABLE 27 

Bank Clearings, Pig Iron Production and Wholesale Prices 
PART I 

Bank Clearings in New York City, October 1853 - December 1874 
(daily averages —thousands of dollars) 

PART II 

Col. 1 Bank Clearings in New York City, January 1875-January 1919; 

Bank Debits in New York City, January 1919-January 1937 
(daily averages —thousands of dollars) 

Col. 2 Deflated 1 Bank Clearings Outside New York City, January 
1875-January 1919; Deflated Bank Debits for 140 Outside 
Cities, January 1919-January 1937 (daily averages —thou- 
sands of dollars) 

Col. 3 Bank Clearings Outside New York City, 2 January 1875-January 
1919; Bank Debits for 140 Outside Cities, January 1919- 
January 1937 (daily averages —thousands of dollars) 

Col. 4 Pig Iron Production in the United States, 3 January 1877-January 
1937 (daily averages —thousands of gross tons) 

Col. 5 Carl Snyder’s Index of General Price Level, January 1875- 
January 1937 

Col. 6 United States Bureau of Labor Statistics Index Number of 
Wholesale Prices of Commodities, January 1890-January 1937. 


■Deflated by Carl Snyder's index of general price level. 

^Estimated by chaining monthly totals, making the percentage movement from each December to 
the immediately succeeding January be the same as the percentage movement of the totals of the largest 
number of cities v/hose clearings were available for the December and the January. 

! These figures do not include charcoal pig iron. Monthly figures for 1877-September 1901 were es- 
timated from weekly capacity of furnaces in blast. 
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TABLE 27 

PART I ; 

Bank Clearings in New York Citv | 


1853 

J 


1857 

J 

21.854 

1861 

J 

16,962 

F 


F 

23.769 

F 

17,009 

M 


M 

24,221 

M 

17,104 

A 


A 

25,509 

A 

17,467 

M 


M 

24,850 

M 

14.239 

J 


J 

23,996 

J 

12,273 

,T 


J 

23,500 

J 

12,837 

A 


A 

21,573 

A 

11,861 

8 


S 

16,062 

S 

12,864 

0 

11,381 

0 

9,954 

0 

16,640 

N 

15,688 

N 

10,716 

N 

16,615 

D 

15,530 

D 

10,878 

D 

15,823 

1854 

J 

15,008 

1858 

J 

11,057 

1862 

J 

14,546 

F 

16,008 

F 

12,731 

F 

15,601 

M 

17,095 

M 

14,851 

M 

15,861 

A 

17,064 

A 

14,707 

A 

17,197 

M 

IS, 742 

M 

15,206 

M 

22,539 

J 

17,579 

J 

14,502 

J 

22,052 

J 

15,137 

J 

13,917 

J 

23,088 

A 

14,789 

A 

13,455 

A 

20,257 

S 

15,139 

S 

14,452 

S 

25,537 

0 

15,451 

0 

16,896 

0 

34,888 

N 

14,904 

N 

17,S50 

N 

29,215 

D 

13,773 

D 

17,015 

D 

29,793 

1855 

J 

13,781 

1859 

,T 

16,548 

1863 

J 

39,869 

F 

13i681 

F 

17,682 

F 

42,832 

M 

17,623 

M 

18,872 

M 

42,155 

A 

14,711 

A 

20,382 

A 

39,581 

M 

15,744 

M 

20,170 

M 

49,291 

J 

15,507 

J 

17,171 

J 

40,785 

J 

14,150 

J 

15,596 

J 

40,645 

A 

14,750 

A 

15,968 

A 

44,491 

8 

15,425 

S 

17,926 

S 

52,850 

0 

17,971 

0 

18,619 

0 

62,167 

N 

18,457 

N 

19,226 

N 

58,950 

57,202 

D 

17,S38 

D 

18,826 

D 

1856 

J 

17,556 

1860 

J 

18,952 

1864 

J 

57,107 

F 

18,764 

F 

18,936 

F 

72,006 

M 

17,981 

M 

21,149 

M 

88,817 

A 

20,114 

A 

20,963 

A 

88,158 

M 

21,452 

M 

21,809 

M 

60,569 

J 

18,923 

J 

19,222 

J 

63,401 

J 

19,244 

J 

18,910 

J 

57,347 

A 

17,667 

. A 

19,909 

A 

57,291 

S 

20,520 

S 

20,541 

'■ 'S' ■' ' 

69,425 

0 

22,643 

0 

24,221 

0 

68,531 

N 

23,167 

N 

22,163 

N i 

80,632 

D 

22,822 

D 

15,304 

D 

78,189 


I 
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TABLE 27 — (Continued) 
PART I 


Bank Clearings in New York City 


1865 


1869 


1873 


J 

83,596 

J 

90,562 

J 

102,428 

F 

77,356 

F 

92, SIS 

F 

113,816 

M 

78,351 

M 

106,585 

M 

106,062 

A 

54,010 

A 

112,583 

A 

109,517 

M 

70,397 

M 

116,750 

M 1 

89,665 

J 

67,842 

J 

115,208 

J 

76,648 

J 

68,809 

J 

97,592 

J 

76,901 

A 

66,225 

A 

81,659 

A 

66,704 

8 

61,827 

S 

111,103 

S 

78,598 

0 

82,425 

0 

S3, 277 

0 

50,139 

N 

75,193 

N 

83,504 

N 

49,927 

I) 

63,932 

D 

77,455 

D 

63,357 

1866 


1870 


1874 ! 


J 

76,722 

J 

76,236 

J 

73,673 

F 

71,126 

F 

72,649 

F 1 

65,797 

M 

82,195 

M 

76,204 

M 

68,211 

A 

79,092 

A 

73,624 

A 

73,658 

M 

87,979 

M 

88,642 

M | 

64,952 

J 

87,981 

J 

76,820 

J 

66,368 

J 

74,395 

J 

82,921 

J 

61,424 

A 

81,571 

A 

60,438 

A 

50,268 

S 

81,060 

S 

61,718 

S 

64,075 

0 

111,500 

0 

69,871 

0 

73,286 

N 

115,803 

N 

71,004 

N 

69,343 

D 

81,344 

D 

79,787 

D 

72,844 

1867 


1871 




J 

78,541 

J 

73,603 



F 

67,325 

F 

69,115 



M 

68,338 

M 

90,485 



A 

70,713 

A 

100,267 



M 

71,544 

M 

94,817 



J 

64,479 

J 

93,915 



J 

71,823 

J 

63,393 



A 

62,936 

A 

67,489 



S 

74,780 

S 

89,585 



0 

79,783 

0 

96,795 



N 

73,078 

N 

78,987 



D 

64,927 

D 

88,429 



1868 


1872 




J 

82,613 

J 

97,114 



F 

82,665 

F 

84,854 



M 

S7,106 

M 

100,196 



A 

83,275 

A . 

118,178 



M 

73,314 

M 

109,595 



J 

81,547 

J 

83,210 



J 

73,268 

J 

72,241 



A 

75,138 

A 

86,032 



S 

77,647 

S 

93,664 



0 

109,223 

0 

125,061 



N 

106,118 

N 

113,184 



D 

89,817 


108,528 
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TABLE 27 — (Continued) 


PART II 



1 

2 

3 

4 

5 

6 

Date 

Clear. 

Def. Cl. 

Clear. 

Pig 

Snyder’s 

B. of L. 


N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1875 







J 

74,771 

33,118 

30,800 


93 


F 

69; 180 

3L447 

29,246 


93 


M 

73; 398 

35,643 

33', 148 


93 


A 

75; 580 

32,452 

30,180 


93 


M 

70^67 

3i; 736 

29,197 


92 


J 

71^48 

36,340 

33,433 


92 


J 

63; 997 

30' 553 

27; 803 


91 


A 

50,041 

31,793 

28,932 


91 


s 

59; 765 

29; 520 

26; 863 


91 


0 

62; 576 

33; 043 

29,739 


90 


N 

63', 700 

39', 970 

35', 573 


89 


D 

64', 903 

33; 113 

29,471 


89 


1876 





J 

65,211 

35,727 

31,797 


89 


F 

65;210 

32,433 

28^41 


88 


M 

62,152 

36' 067 

3i;739 


88 


A 

55,490 

30,394 

26,747 


88 


M 

57,309 

32,369 

28;i61 


87 


j 

55,075 

34,583 

30,087 



87 


J 

48,948 

30,041 

25; 835 


86 


A 

50,461 

32,292 

27^71 


86 


S 

57,329 

30,267 

26,030 


86 


0 

65,040 

33,709 

28,990 


86 


N 

59,' 195 

36,992 

31,813 


86 


D 

62,908 

34,576 

29,735 


86 


1877 






J 

68,563 

34,241 

29,790 

4.71 

87 


F 

69,556 

32,691 

28,114 

4.78 

86 


M 

63,897 

33,586 

2S,548 

4. S3 

85 


A 

68,174 

31,282 

26,590 

4.85 

85 


M 

63,720 

35,373 

29,713 

4.80 

84 


J 

61,244 

29,889 

25,107 

4.72 

84 


J 

60,332 

29,831 

25,058 

4.70 

84 


A 

61,868 

30,215 

25,3S1 

4.74 

84 


S 

61,571 

31,301 

25,980 

4.84 

83 


0 

73,369 

35,029 

29,074 

5.00 

83 


N 

64,647 

37,622 

30,850 

5.20 

82 


D 

65,800 

34,107 

27,968 

5.43 

82 


1878 







J 

64,971 

39,237 

32,174 

5.70 

82 


F 

53,924 

30,962 

25,079 

5.90 

81 


M 

59,963 

29,175 

23,632 

5 ..98 

81 


A 

67,364 

30,272 

24,520 

5.90 

81 


M 

60,646 

32,790 

26,232 

5.76 

SO 


J 

57,211 

29,796 

23,837 

5.63 

SO 


J 

59,666 

33,359 

26,687 

5.45 

SO 


A 

56,542 

28,121 

22,497 

5.32 

80 


S 

55,074 

31,966 

25,573 

5.25 

SO 


0 

71,310 

38,730 

30,984 

5.32 

80 


N 

67,S41 

33,725 

26,980 

5.40 

80 


D 

61,307 

32,625 

. 25,774 

5.47 

79 
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TABLE 27— (Continued) 


PART II 


Date 

1 

Clear. 

N. Y. 

Del Cl. 
outs. N. Y. 

Clear, 
outs. N.Y. 

4 

Pig 

Iron 

Snyder’s 

Prices 

0 

B. of L. 
Prices 

1879 





79 


J 

70.985 

37,208 

29,394 

5.51 


F 

68,290 

34,001 

26,861 

5.54 

79 


M 


31,658 

25,010 

5.58 

79 


A 

68,341 

37,772 

29,840 

5.63 

79 


M 

78,898 

34,724 

27,432 

.5.74 

79 


J 

63,088 

35,392 

27,960 

5.98 

79 


J 

65,608 

38,325 

30,277 

6.40 

79 


A 

74,290 

31,715 

25,055 

6.84 

79 


S 

76,938 

35,541 

28,433 

7.31 

80 


0 

114,187 

50,435 

40,348 

7.83 

80 


N 

117,142 

46,444 

37,620 

8.33 

81 


D 

101,586 

45,099 

36,981 

8.83 

82 


1880 





S3 


J 

104,572 

47,898 

39,755 

9.25 


F 

100,868 

43,294 

35,934 

9.59 

83 


M 

111,972 

44,270 

37,187 

9.75 

84 


A 

112,520 

44,925 

37,737 

9.74 

84 


M 

107,501. 

41,788 

34,684 

9.50 

83 


J 

97,808 

41,241 

34,230 

9.07 

83 


J 

83,984 

41,228 

34.219 

8.60 

83 


A 

77,412 

39,239 

32,568 

8.45 

83 


S 

89,841 

40,735 

34,217 

8.60 

84 


o 

104,520 

45,350 

38,094 

8.89 

84 


N 

135,766 

51,354 

43,137 

9.15 

84 


D 

139,434 

53,111 

44,613 

9.42 

84 


1881 







J 

152,117 

51,359 

43,655 

9.71 

85 


F 

155,456 

49,214 

41,832 

9.93 

85 


M 

135,559 

47,154 

40,081 

10.03 

85 


A 

123,535 

49,208 

41,827 

9.97 

85 


M 

157,457 

52,516 

44,639 

9.80 

85 


J 

140,538 

58,156 

49,433 

9.64 

85 


J 

125,335 

47,002 

39,952 

9.49 

85 


A 

114,704 

52,779 

45,390 

9.44 

86 


S 

113, S33 

53,860 

46,320 

9.54 

86 


0 

138,106 

58,821 

51,174 

9.69 

87 


N ■ 

129,956 

56,920 

49,520 

9.95 

87 


D 

137,633 

56,940 

48,968 

10.36 

86 


18S2 







J 

139,159 

53,852 

46,313 

10.98 

86 


F 

128,737 

49,543 

42,607 

11.34 

80 


M 

143,950 

49,033 

42,168 

11.25 

86 


A 

130,254 

50,663 

43,570 

11.03 

86 


M 

103,850 

50,386 

43,332 

10.80 

86 


J 

111.563 

51,453 

44,250 

10.57 

86 


J 

114,336 

51,001 ! 

43,861 

10.30 

86 


A 

120,181 

48,357 

41,587 

10.24 

86 


S 

134,573 

52,872 

45,470 

10.48 

86 


0 

141.442 

56,144 

48,284 

11.15 

86 


N 

151,038 

58,287 j 

49,527 

11.50 

85 


D ■ 

125,641: 

54,744 

46,532 

11.83 I 

85 
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TABLE 27 — (Continued) 


PART II 


Date 

1 

Clear. 

N. Y. 

2 

Def. Cl. 
outs. N. Y. 

3 

Clear, 
outs. N. Y. 

s 

5 

Snyder’s 

Prices 

6 

B. of L. 

Prices 

1883 







J 

106,738 

107,058 

56,626 

48,132 

12.00 

85 


F 

52,008 

44,207 

12.02 

85 


M 

99,838 

51,799 

44,029 

11.88 

85 


A 

102,846 

50,768 

43,153 

11.49 

85 


M 

103,388 

100,401 

53,818 

45,745 

11.18 

85 


J 

55,964 

47,010 

11.08 

84 


J 

88,881 

52,281 

43,916 

11.04 

84 



A 

96,168 

50,517 

41,929 

42,820 

10.98 

83 


S 

101,400 

51,590 

10.92 

S3 


0 

123,604 

96,329 

59,316 

49,232 

10.77 

83 


N 

56,SS0 

47,210 

10.62 

83 

. 

D 

104,202 

57,188 

46,894 

10.38 

82 



1884 







J 

109,125 

57,041 

46,774 

9.94 

82 


F 

102,336 

51,720 

42,410 

9.67 

82 


M 

92,747 

50,860 

41,197 

9.82 

81 

1 

A 

96,744 

55,675 

45,097 

10.22 

81 


M 

107,394 

56,030 

45,384 

10.45 

81 


J 

79,890 

49,163 

39,330 

10.59 

80 


J 

70,320 

4S,258 

38,606 

10.74 

80 


A 

66,122 

44,210 

35,368 

10.23 

80 


S 

68,549 

47,159 

37,727 

9.85 

80 


0 

76,479 

69,864 

53,246 

42,597 

9.90 

80 


N 

49,801 

39,343 

10.09 

79 


D 

76,739 

54,324 

42,916 

9.44 

79 



1885 







J 

70,496 

53,765 

42,474 

9.05 

79 


F 

67,864 

46,392 

36,650 

9. SO 

79 


M 

64,928 

46,570 

50,895 

36,790 

10.10 

79 


A 

62,266 

40,207 

9.90 

79 


M 

64,446 

64,077 

48,371 

37,729 

9.71 

78 


J 

52,667 

41,080 

9.60 

78 


J 

76,648 

53,127 

41,439 

9.84 

78 


A 

65,842 

45,827 

35,745 

9.90 

78 


S 

70,048 

50,747 

39,583 

9.80 

78 


0 

102,895 

60,363 

47,687 

10.23 

79 


N 

110,632 

61,570 

48,640 

11.20 

79 


D 

104,464 

62,319 

49,232 

12.10 

79 


1886 

J 

92,759 

58,358 

46,103 

12.19 

79 


F 

98,054 

56,171 

44,375 

11.96 

79 


M 

93,712 

58,310 

46,065 

12.81 

79 


A 

80,699 

56,532 

44,660 

14.23 

79 


M 

77,753 

55,399 

43,765 

15.03 

79 


J 

91,139 

60,772 

48,010 

15.30 

79 


J 

79,872 

60,820 

48,048 

15.13 

79 


A 

79,167 

55,027 

43,471 

47,203 

14.78 

79 


S 

86,860 

59,751 

14.88 

79 


0 

104,784 

66,432 

52,481 

15.39 

79 


N 

106,065 

69,384 

54,813 

55,674 

15.63 

79 


D 

116,741 

70,473 

15.84 

79 
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TABLE 27 — (Continued) 


PART II 


Date 

1 

Clear. 

N. Y. 

Det Cl. 
outs. N. Y. 

3 

Clear, 
outs. N. Y. 

4 

Pig 

Iron 

5 

Snyder’s 

Prices 

6 

B. of L. 
Prices 

1887 

J 

95,571 

65,426 

51,032 

16.26 

78 


F 

SS,331 

62,738 

48,936 

16.54 

78 


M 

A 

91,495 

68,673 

54,252 

16.71 

79 


101,096 

70,228 

55,4.80 

17.03 

79 


M 

90,024 

69,306 

54,752 

14.65 

79 


J 

98,848 

75,744 

59,080 

12 . 13 

78 


J 

83,717 

66,468 

51,845 

12.97 

78 


A 

s 

80,449 

62,754 

48,948 

15.42 

78 


89,429 

67,017 

52,273 

17.57 

78 


0 

96,095 

72,486 

56,539 

18.35 

78 


N 

97,727 

75,785 

59,870 

18.47 

79 


D 

88,399 

70,984 

50,077 

17.97 

79 


1888 







J 

81,328 

68,334 

53,984 

10.26 

79 


F 

73,333 

65,216 

51,521 

14.59 

79 


M 

76,967 

63,148 

49,887 

14.48 

79 


A 

85,745 

67,186 

53.077 

15.17 

79 


M 

J 

J 

87,969 

78,544 

75,622 

70,000 

69,199 

66,982 

55,309 

54,667 

52,910 

15.61 

15.23 

15.19 

79 

79 

79 


A 

77,82.8 

64,451 

51,561 

16.00 

80 


S 

89,313 

66,571 

53,257 

16.70 

80 


0 

103,043 

82,181 

65,745 

17.58 

80 


N 

90,541 

76,075 

60,860 

18.73 

80 


D j 

96,023 

75,875 

60,700 

19.65 

80 


1889 







J . 

99,023 

77,270 

61,816 

19.55 

80 


F 

96,258 

72,116 

57,693 

19.18 

80 

. * 

M 

93,218 

71,056 

53,845 

19.23 

80 


: A 

91,667 

72,484 

57,987 

18.77 

80 


M 

99.364 

75,456 

60,365 

17.94 

80 


J 

102'379 

74,654 

59,723 

17.67 

80 


J 

93.699 

76,504 | 
68,678 

61,203 

18.03 

80 


A 

88.660 

54,942 

56,417 

18.18 

80 


S 

89,996 

70,521 

18.75 

80 


0 

116,702 

85,908 

68,726 

20.18 

80 


N 

106,806 

83,534 

66,827 

21.43 

80 


D 

102,062 

81,243 1 

64,994 

22.16 

80 


1890 







J 

105,625 

85,823 

68,658 

22.67 

80 

54.7 

F 

100,767 

78,139 j 

62,511 

23.23 

80 

54.8 

M 

91,062 

78,649 

62,919 

23.77 

80 

55.0 

A 

97,453 

85,250 

91,460 

68,200 

73,168 

24.02 

80 

55 . 1 

M 

122,211 

24.24 

80 

55.6 

J 

105,288 

88,621 

69,297 

23.92 

80 

55.4 

J 

91,392 

86,399 

69,119 

22.94 

80 

55.7 

A 

95,488 

79,476 

85,066 

63,581 

22.65 

80 

57. S 

S 

103,067 

68,053 

23.49 

SO 

58. 4 

: o 

115,050 

97,113 

77,690 

23.85 

80 

58. 1 

. • N ; . 

111,699 

93,275 ! 

73,687 

24.07 

79 

57.1 

D 

92,499 1 

86,913 1 

68,661 

23.07 

79 

56 .6 
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1 

2 

3 

4 

5 

6 

Date 

Clear. 

Def. Cl. 

Clear. 

Pig 

Snyder’s 

B. of L. 


N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1891 







J 

95,387 

87,039 

68,761 

19.95 

79 

56.1 

F 

82,305 

79,986 

63,1S9 

17.37 

79 

56.6 

M 

78,907 

77,419 

61,161 

15.09 

79 

57.8 

A 

98,530 

85,616 

67,637 

13.92 

79 

58. 2 

M 

93,766 

82,405 

65,100 

16.24 

79 

57.5 

.1 

84,850 

83,086 

64,807 

20.53 

78 

55.8 

J 

79,939 

83.954 

65,484 

23.04 

78 

55.5 

A 

77,532 

77,945 

60,797 

23.55 

78 

55 . 4 

S 

110,750 

89,769 

70,020 

24.56 

78 

54.8 

0 

105,874 

95,830 

75,706 

25.93 

79 

54.6 

N 

98,276 

92,958 

72,507 

26.49 

78 

54.3 

D 

105,130 

92,809 

73,319 

26.28 

79 

53.8 

1S92 







J 

114,471 

91,078 

71,952 

25.81 

79 

52.7 

F 

111.637 

91,096 

71,966 

25.86 

79 

52.4 

M 

105,182 

87,958 

69,487 

25.55 

79 

51.6 

A 

102,517 

89,848 

70,980 

24.47 

79 

50.5 

M 

96,134 

8S,5S4 

69,981 

23.42 

79 

50.8 

J 

93,568 

94,971 

75,027 

22.93 

79 

50.7 

J 

83,173 

89,020 

70,326 

22.07 

79 

51.9 

A 

81,749 

86,268 

68,152 

20.99 

79 

52.4 

S 

92,616 

90,794 

71,727 

21.20 

79 

52.5 

0 

99,305 

101,249 

79,987 

22.62 

79 

53.0 

N 

106,041 

103,667 

81,897 

23.84 

79 

54.0 

D 

116,202 

104,324 

82,416 

23.95 

79 

55.0 

1893 







J 

114,886 

102,532 

81,000 

23.54 

79 

56.6 

F 

109,532 

95,710 

75,611 

23.76 

79 

57.2 

M 

104,861 

94,301 

73,555 

24.33 

78 

56.2 

A 

93,545 

96,368 

75,167 

24.70 

78 

55 . 6 

M 

98,564 

97,973 

75,439 

24.45 

77 

55.0 

J 

87,530 

87,658 

67,497 

22.57 

77 

53.2 

J 

77,207 

78,514 

59,671 

17.95 

76 

51.9 

A 

63,162 

62,542 

47,532 

13.01 

76 

50.3 

S 

61,373 

68,825 

52,307 

10.65 

76 

52,0 

0 

71,915 

80,568 

61,232 

10.49 

76 

52.9 

N 

75,228 

84,991 

64,593 

12.45 

76 

51.2 

D 

71,466 

84,099 

63,074 

13.99 

75 

50.4 

. 1894 







J 

69,857 

85,088 

63,816 

14.16 

75 

' 49.6 

F 

61,573 

73,891 

55,418 

15.10 

75 

48.6 

M 

66,090 

76,847 

57,635 

17.20 

75 

47.5 

A 

67,278 

79,343 

59,507 

17.21 

75 

47.3 

M 

67,521 

82,250 

60,865 

12.44 

74 

47.0 

J 

63,286 

80,388 

59,487 

10.61 

74 

47.2 

J 

59,465 

76,386 

56,526 

14.43 

74 

47.5 

A 

60,374 

77,323 

57,219 

19.11 

74 

48.3 

S 

62,16S 

78,328 

57,963 

21.56 

74 

49.6 

0 

73,597 

91,639 

67,813 

22.36 

74 

48.2 

N 

74,716 

91,104 

67,417 

23.50 

74 

47.9 

D 

75,365 

90,288 

66,813 

23.70 

74 

47.5 
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1 

2 

3 

4 

5 

6 

Date 

Clear. 

Def. Cl. 

Clear. 

Pig 

Snyder’s 

B. of L. 


N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1895 







J 

77,248 

91,809 

67,939 

23.09 

74 

47.2 

F 

66,587 

78,118 

57,807 

22 . 14 

74 

46.9 

■ M 

72,282 

82,009 

60,687 

21.62 

74 

47.2 

A 

79,116 

S8,923 

65,803 

21.45 

74 

49.6 

M 

91,415 

91,325 

68,494 

21.35 

75 

50.1 

J 

82,695 

S9,284 

66,963 

22.44 

75 

50.4 

J 

81,538 

91,815 

68,861 

24.31 

75 

50.0 

A 

74,736 

82,172 

61,629 

26.47 

75 

49.5 

S 

79,100 

84.013 

63,010 

28.35 

75 

4.9.0 

0 

94,633 

103,901 

77,926 

30.12 

75 

49.4 

N 

86,440 

100,036 

75,027 

31.21 

75 

49.0 

D 

93,868 

99,011 

73,268 

30.37 

74 

48.3 

1896 







J 

82,659 

93,418 

69,129 

2S.S1 

74 

48.0 

F 

81,828 

84,278 

62,366 

27.33 

74 

47.5 

M 

74,718 

82,750 

61,235 

26.43 

74 

46.9 

A 

79,782 

89,239 

66,037 

26.30 

74 

46.7 

M 

75,487 

85,972 

63,619 

25.76 

74 

46.0 

J 

80,479 

88,405 

65,420 

24. 89 

74 

45.5 

J 

80,013 

86,990 

63,503 

22.96 

73 

45.1 

A 

63,586 

72,992 

53,284 

19.33 

73 

45.1 

S 

68,768 

78,178 

57,070 

16.13 

73 

45.3 

0 

84,317 

90,166 

66,723 

15.85 

74 

46.6 

N 

89,562 

90,347 

66,857 

18.14. 

74 

48.1 

D 

85,675 

93,409 

69,123 

20.73 

74 

47.6 

1897 







J 

83,527 

86,696 

64,155 

22.36 

74 

46.7 

F 

73,040 

S2,384 

60,964 

23.24 

74 

46.3 

M 

77,004 

82,785 

61,261 

24.07 

74 

46.3 

A 

74,992 

87,06S 

64,430 

24.30 

74 

45.8 

M 

74,682 

S4,Q93 

62,229 

24.12 

74 

45.5 

J 

S5,718 

89,149 

65,970 

23.71 

74 

45.0 

J 

91,417 

89,638 

66,332 

23.40 

74 

45.3 

A 

94,738 

86,308 

63,868 

24.78 

74 

47.1 

S 

115,078 

97,747 

73,310 

27.18 

75 

48.5 

0 

107,614 

102,431 

76,823 

29.22 

75 

4S.1 

N 

104,048 

106,193 

78,583 

30.80 

74 

47.9 

D 

115,754 

106,211 

79,658 

31.59 

75 

48.1 

1898 







J 

119,042 

103,824 

77,868 

31.65 

75 

48.0 

F 

125,580 

100,795 

75,596 

31.96 

75 

48.6 

M 

110,258 

99,480 

74,610 

32.16 

75 

48.8 

A 

95,631 

98,572 

72,943 

32.00 

74 

48.9 

M 

101,465 

98,008 

73,506 

31.39 

75 

51.8 

J 

108,862 

103,257 

77,443 

30.53 

75 

48.3 

J 

96,033 

91,264 

68,448 

29.65 

75 

48.0 

A 

113,283 

93,101 

69,826 

29.55 

75 

48.0 

S 

113,799 

96,303 

72,227 

30.37 

75 

47. S 

0 

114,137 

107,208 

80,406 

31.58 

75 

47.7 

N 

132,454 

114,070 

86,693 

32.90 

76 

48.0 

D 

150,076 

119,414 

90,755 

33.61 

76 

48.3 
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1 

2 

3 

4 

5 


Date 

Clear. 

Def. Cl. 

Clear. 

Pig 

Snyder’s 

B. of L. 


N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1S99 







J 

183,572 

121,496 

93,552 

33.59 

77 

48.9 

F 

102,523 

116,730 

S9,8S2 

32.47 

77 

49.7 

M 

190,390 

122,513 

94,335 

32.96 

77 

49.8 

A 

185,897 

119,688 

93,357 

34.40 

78 

50.6 

iVI 

.178,215 

120,050 

93,639 

34.92 

78 

50.7 

J 

159,340 

120,594 

94,063 

35.78 

78 

51.3 

J 

142,592 

113,884 

89,968 

36.71 

79 

51.9 

A 

140,592 

108,734 

85,900 

37.16 

79 

53.0 

8 

146,665 

116,756 

92,237 

38.11 

79 

54.6 

0 

169,566 

128,279 

102,623 

39.64 

80 

55.4 

N 

165,098 

127,184 

101,747 

40.96 

SO 

55.8 

D 

172,525 

125,960 

100,768 

41.42 

80 

56.7 

1900 







J 

150,470 

122,067 

98,874 

41.52 

81 

57.0 

F 

140,948 

112,814 

91,379 

41.51 

81 

57.3 

M 

155,983 

114,353 

92,626 

40.96 

81 

57.3 

A 

157,208 

116,744 

94,563 

41.05 

SI 

57.2 

M 

144,427 

116,130 

94,065 

41.48 

81 

56.1 

J 

129,140 

118,300 

95,823 

40.45 

81 

55 . 5 

J 

114,571 

110,832 

89,774 

36.55 

81 

55.8 

A 

102,719 

104,694 

83,755 

32.82 

SO 

55.7 

8 

105,217 

105,909 

84,727 

31.32 

SO 

56.1 

0 

147,620 

124,799 

101,087 

30.22 

81 

55.3 

N 

190,135 

127,796 

104,793 

30.76 

82 

55.4 

D 

191,843 

126,928 

104,081 

33.38 

82 

55 . 1 

1901 







J 

238,745 

134,323 

110,145 

37.43 

82 

55.2 

F 

200,843 

122,752 

100,657 

40.42 

82 

54.7 

M 

222,157 

126,262 

103,535 

41.14 

82 

54.5 

A 

287,896 

141,248 

115,823 

41.75 

82 

54.4 

M 

300,820 

140,152 

116,326 

43.00 

■ 83 

54.1 

J 

228,693 

134,205 

111,390 

43.65 

83 

54.1 

J 

196,191 

131,434 

109,090 

44.10 

83 

54.5 

A 

159,017 

122,363 

101,561 

43.42 

S3 

55.4 

S 

168,238 

120,792 

100,257 

43.67 

83 

56.1 

0 

191,952 

14-3,339 

118,971 

44.59 

83 

56.1 

N 

212,271 | 

142,250 

119,490 

45:40 

84 

56.6 

D 

203,735 

138,054 

115,965 

40.85 

84 

57.7 

1902 

J 

223,531 

147,773 

124,129 

46.38 

84 

56.8 

F 

191,034 

132,029 

110,904 

44.92 

84 

56,7 

M 

177,643 

133,740 

112,342 

46.61 

84 

56.5 

A 

245,088 

146,289 

122,883 

49.18 

84 

57.4 

M 

219,539 

140,182 

119,155 

49.77 

85 

58.3 

J 

165,572 

131,141 

111,470 

48.23 

85 

58.8 

J 

212,698 

140,046 

119,039 

46.51 

S5 

59.1 

A 

187,643 

122,418 

104,055 

47.36 

85 

58.0 

S 

226,819 

135,655 

115,307 

47.29 

85 

58.7 

0 

241,834 

149,378 

128,465 

47.77 

86 

63.2 

N 

217,976 

141,864 

122,003 

47.76 

86 

60.7 

D 

198,905 

143,901 

123,755 

49.59 

86 

61.5 
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1 

2 

3 

4 

5 

6 

Date 

Clear. 

Def. Cl. 

Clear. 

Pig 

Snyder’s 

B. of L. 

N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1903 

J 

231,810 

150,210 

129,181 

47.51 

86 

62.6 

F 

187,186 

135,944 

118,271 

49.67 

87 

62.0 

M 

A 

193,684 

136,129 

118,432 

51.31 

87 

60.3 

198,146 

144.663 

124,410 

53.61 

86 

60.0 

M 

179,839 

136,384 

117,290 

55.28 

86 

59.0 

J 

191,550 

146,183 

125,717 

55.77 

86 

59.0 

J 

192,832 

143,623 

123,516 

49.88 

86 

58.6 

A 

150,472 

125,337 

107,790 

50.68 

86 

58.8 

S 

143,049 

134,520 

115,687 

51.79 

86 

59.5 

0 

N 

168,816 

151,763 

130,516 

45.99 

86 

58.7 

153,597 

141,659 

121,827 

34.65 

86 

58. 3 

D 

177,343 

146,163 

125,700 

27.31 

86 

58.2 

1904 







J 

183,598 

144,513 

124,281 

29.80 

S6 

59.7 

F 

152,752 

135,477 

116,510 

41.67 

86 

60.7 

M 

154,967 

138,117 

118,781 

46.82 

86 

60.5 

A 

159,688 

140,337 

120,690 

52.04 

86 

59.3 

M 

156,221 

130,187 

111,961 

49.58 

86 

58.5 

J 

152,350 

139,073 

119,603 

43.19 

86 

58.4 

J 

167,560 

133,751 

115,026 

36 . 16 

86 

58.5 

A 

150,181 

129,317 

111,213 

• 37.83 

86 

59.2 

S 

178,490 

139,108 

119,633 

45.26 

86 

59.8 

0 

241,189 

153,875 

133,871 

46.94 

87 

59.9 

N 

277,922 

164,241 

142,890 

49.55 

87 

60.7 

D 

274,224 

162,255 

142,784 

52.13 

8S 

61.1 

1905 







J 

249,507 

154,443 

135,910 

57.48 

88 

60.6 

F 

254,226 

146,826 

129,207 

57.05 

88 

61.0 

M 

281,658 

157,195 

138,332 

62.46 

88 

60.3 

A 

289,360 

157,295 

138,420 

64.07 

88 

60.4 

M 

254,324 

156,778 

137,965 

63.35 

S8 

59.3 

J 

224,510 

158,276 

139,283 

59.78 

88 

59.3 

J 

220,614 

149,518 

133,071 

56.19 

89 

59.4 

A 

225,186 

145,592 

129,577 

59.47 

89 

60.1 

S ' 

228,649 

152,730 

137,457 

63.32 

90 

59.6 

0 

258,903 

168,792 

151,913 

66.23 

90 

59.9 

N 

284,755 

174,770 

157,293 

67.12 

90 

60.1 

D 

312,565 

174,857 

157,371 

65.99 

90 

61.0 

1906 







J 

362,522 

185,831 

169,106 

66.74 

91 

61.1 

F 

297,301 

167,673 

152.582 

68.00 

91 

60.8 

M 

270,234 

168,852 

153;655 

69.86 

91 

60.6 

A 

284,775 

164,238 

149,457 

69.11 

91 

61.1 

M 

283,646 

162,088 

147,500 

67.70 

91 

61.3 

J 

260,540 

167,069 

152,033 

65.89 

91 

61.3 

J 

234,082 

160,174 

145,758 

64.95 

91 

59.7 

A 

284,942 

155,491 

143,052 

62.15 

92 

61.2 

S 

277,128 

156,533 

144,010 

65.70 

92 

61.7 

0 

301,421 

187,801 

172,777 

70.87 

92 

62.8 

N 

286,933 

186,151 

173,120 

72.92 

93 

63.6 

, D 

297,675 

178,566 

167,852 

72.11 

94 

64.3 
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1 

Clear. 

N. Y. 

2 

Def. Cl. 
outs. N. Y. 

3 

Clear, 
outs. N. Y. 

4 

Pig 

Iron 

5 

Snyder’s 

Prices 

6 

B. of L. 
Prices 

1907 







J 

310,893 

189,914 

178,519 

71 . 15 

94 

64.0 

F 

261,839 

174,377 

163,914 

73.04 

94 

64.9 

M 

308,460 

178,648 

167,929 

71.82 

94 

64 . 3 

A 

255,584 

180.926 

170,070 

73.89 

94 

64.5 

M 

236,608 

177,814 

167,145 

74.05 

94 

65 . 6 

J 

212,306 

173,539 

163,127 

74.49 

94 

66 . 1 

J 

235,864 

177,410 

166,765 

72.76 

94 

66 . 1 

A 

222,274 

163,665 

153,845 

72.59 

94 

66.1 

S 

201,008 

264,387 

164,574 

154,700 

72.78 

94 

66 . 5 

0 

198,758 

184, S45 

75.39 

93 

66.9 

N 

183,358 

154,688 
145, 90S 

142,313 

60.94 

92 

64.6 

D 

172,579 

134,235 

39.82 

92 

63.2 

1908 







J 

217,751 

165,060 

151,855 

33.72 

92 

62.3 

F 

168,829 

147,740 

135,921 
140, S29 

37.16 

92 

61.4 

M 

177,453 

154,757 

39.62 

91 

61.8 

A 

182,919 

158,232 

145,573 

38.32 

92 

62.2 

M 

215,156 

149,902 

137,910 

37.60 

92 

62.2 

J 

188,462 

155,942 

141,907 

36.40 

91 

62.6 

J 

213,486 

161,148 

146,645 

39.29 

91 

63.1 

A 

200,811 

144,004 

132,484 

43.87 

92 

63.0 

S 

226,083 

160,141 

147,330 

47.30 

92 

63.3 

0 

233,364 

175,375 

177,040 

161,345 

50.56 

92 

63.5 

N 

273,034 

162, S77 

52.60 

92 

64.1 

D 

298,912 

181,117 

168,439 

56.16 

93 

64.8 

1909 







J 

286,590 

181,769 

169,045 

57.99 

93 

64.6 

F 

245,961 

170,269 

158,350 

60.98 

93 

64,9 

M 

241,510 

180,673 

168,026 

59.10 

93 

65.2 

A 

287, 15S 

184,534 

171,617 

57.90 

93 

66.2 

M 

261,169 

170, 86S 

160,610 

60.75 

94 

67 .3 

J 

303,723 

181,359 

170,477 

64.36 

94 

67.8 

J 

268,379 

179,183 

168,432 

67.85 

94 

67,9 

A 

280,208 

167,879 

157,806 

72.55 

94 

68.2 

S 

282,612 

ISO, 161 

171,153 

79.51 

95 

68.9 

0 

324,269 

200,371 

190,352 

83.86 

95 

70.2 

N 

302,121 

201,479 

193,420 

S4.92 

90 

70.9 

D 

319,572 

203,105 

194,981 

85.02 

96 

71.6 

1910 







,J 

362,874 

200,649 

192,623 

84.15 

96 

71.4 

F 

291,112 

186,801 

179,329 

85.62 

96 

71.3 

M 

291,812 

201,330 

195,290 

84.45 

97 

72.9 

A 

278,059 

197,512 

191,587 

82.79 

97 

73.2 

M 

251,834 

180,013 

174,613 

77.10 

97 

72.0 

J 

278,811 

189,677 

183,987 

176,645 

75.52 

97 

71.0 

J 

254,151 

184,005 

69.31 

96 

71.0 

A 

208,460 

170,079 

164,977 

67.96 1 

97 

70.8 

S 

207,701 

178,835 

173,470 

08.54 | 

97 

69.9 

0 

254,971 

198,460 

192,506 

67.52 

97 

67.9 

N 

260,477 

201,446 

195,403 

63.66 

97 

66 .4 

D 

258,865 

201,082 1 

193,039 

57.35 

96 

66.6 
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1 

2 

3 

4 

5 

6 

Date 


Def. Cl. 

Clear. 

Pig 

Snyder’s 

B. of L. 

N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1911 

J 

275,202 

201,371 

193,316 

56.75 

96 

66.1 

F 

260,541 

184,068 

178,546 

64.09 

97 

64.4 

M 

245,858 

195, 51S 

189,652 

70.04 

97 

64.7 

A 

232,328 

189,604 

182,020 

68.80 

96 

63.3 

M 

256,730 

187,950 

180.432 

61.08 

96 

63.0 

J 

273,884 

193,972 

188,153 

59.59 

97 

63.0 

J 

242,446 

185,594 

180,026 

57.84 

97 

63.9 

A 

238,199 

176,405 

171,113 

62.15 

97 

65.5 

S 

239,499 

187.209 

181,593 

66.57 

97 

66.1 

0 

242,265 

200,389 

196, 381 

67.81 

98 

66.2 

N 

269,129 

206,020 

201,900 

66.65 

98 

65.9 

D 

261,671 

202,232 

198,187 

65.91 

98 

65.3 

1912 







J 

285,019 

207,667 

205,590 

66.38 

99 

66.0 

F 

252,161 

197,917 

195,938 

72.44 

99 

66.7 

M 

271,514 

200,104 

198,103 

77.59 

99 

67.5 

A 

294,339 

208,267 

208,267 

79.18 

100 

69.7 

M 

283,219 

198,184 

198,184 

81.05 

100 

70.0 

J 

265,369 

192,327 

192,327 

81.36 

100 

69.0 

J 

255,519 

197,861 

197,861 

77.77 

100 

68.9 

A 

241,493 

187,923 

187,923 

81.05 

100 

69.7 

S 

247,762 

191,530 

191,530 

82.13 

100 

70.5 

0 

327,065 

227,853 

230,132 

86.77 

101 

70.8 

N 

293,994 

219,953 

222,153 

87.70 

101 

70.2 

D 

284,152 

215,190 

215,190 

89.77 

100 

70.1 

1913 







J 

301,249 

225.468 

225,468 

90.17 

100 

70.3 

F 

278,379 

210,704 

210,704 

92.37 

100 

69.8 

M 

254,395 

204,497 

204,497 

89.15 

100 

69.9 

A 

268,511 

210,640 

210,640 

91.76 

100 

69.7 

M 

256,855 

201,335 

201,335 

91.04 

100 

68.9 

J 

258,451 

203,283 

201,250 

87.62 

99 

69.0 

J 

236,933 

203,052 

203,052 

82.60 

100 

69.5 

A 

218,136 

184,074 

184,074 

82.12 

100 

69.7 

S 

248,531 

200,433 

202,437 

83.53 

101 

70.6 

0 

280,434 

227,493 

229,768 

82.14 

101 

70.4 

N 

252,896 

213,150 

213,150 

74.44 

100 

70.1 

D 

258,065 

219,129 

219,129 

63.99 

100 

69.1 

1914 







J 

302,327 

222,894 

222,894 

60.81 

100 

68.6 

F 

258, 4S5 

203,461 

203,461 

67.45 

100 

68.3 

M 

253,203 

209,106 

209,106 

75.74 

100 

68.0 

A 

284,884 

214,357 

214,357 

75.67 

100 

67.6 

M 

233,501 

193,587 

193,587 

67.51 

100 

67.4 

J 

261,473 

205,953 

205,953 

63.93 

100 

67.4 

J 

263,887 

206,132 

206,132 

63.15 

100 

67.3 

A 

147,781 

172,999 

174,729 

64.36 

101 

69.6 

S 

0 

154,271 

180,399 

182,203 

62.75 

101 

70.2 

180,950 

200,039 

200,039 

57.36 

100 

68.0 

N 

179,981 

193,629 

191,693 

50.61 

99 

67.5 

D 

210,635 

199,645 

199,645 

48.90 

100 

67.3 
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Date 

1 

Clear. 

N. Y. 

2 

Def. Cl. 
outs. N. Y. 

3 

Clear, 
outs. N. Y. 

4 

Pig- 

iron 

Snyder's 

Prices 

6 

B. of L. 
Prices 

1915 

J 

235,086 

202,003 

202,003 

51.66 

100 

68.1 

F 

231,494 

196,01 S 

196,018 

59.81 

100 

68 . 6 

M 

244,036 

204,858 

204,858 

66.58 

100 

68. 2 

A 

293,722 

206,858 

208,927 

70.55 

101 

68.7 

M 

278,553 

193,414 

203,366 

195,348 

73.02 

101 

69.0 

J 

267,516 

205,400 

79.36 

101 

68.3 

J 

280,498 

199,267 

203,252 

82.69 

102 

69.3 

A 

275,401 

181,497 

186,942 

89.67 

103 

68 . 6 

S 

320,812 

198,846 

225,849 

206,800 

95.09 

104 

68.3 

0 

410,957 

241,658 

100.82 

107 

70.2 

N 

394,314 

237,897 

254,550 

101.24 

107 

71.7 

D 

397,779 

240,887 

260,158 

103.33 

108 

74.0 

1916 







J 

397,639 

229,516 

252,468 

102.75 

110 

77.0 

F 

382,991 

223,653 

248,255 

106.46 

111 

78.5 

M 

404,770 

3S7,420 

234,419 

264,894 

107.67 

113 

80.4 

A 

227,120 

258,917 

107.59 

114 

81.7 

M 

405,191 

231,307 

263,690 

108.42 

114 

82 . 5 

J 

418,451 

235,235 

270,520 

107.05 

115 

82.9 

J 

368,992 

224,477 

258,148 

104.02 

115 

83.4 

A 

379,591 

222,272 

260,058 

103.35 

117 

85.1 

S 

478,531 

236,522 

283,827 

106.75 

120 

86.9 

0 

506,813 

265,312 

323,681 

113.19 

122 

91.1 

N 

555,112 

269,323 

339,347 

110.39 

126 

97.4 

D 

546,310 

263,589 

334,758 

102.54 

127 

99.2 

1917 







J 

487,979 

265,313 

339,600 

101.64 

128 

102 . 1 

F 

456,931 

243,066 

315,986 

94.47 

130 

104.5 

M 

459,004 

258,502 

341,223 

104.88 

132 

107.7 

A 

488,408 

502,691 

254,272 

345,810 

111.17 

136 

114.1 

M 

249,429 

346,706 

110.24 

139 

120.7 

J 

569,969 

489,849 

249,998 

354,997 

109.00 

142 

122.0 

J 

240,071 

338,500 

107.82 

141 

123.0 

A 

473,526 

236,899 

336,397 

104.77 

142 

124.8 

S 

462,797 

238,495 

33S,663 

104.47 

142 

123.5 

0 

507,206 

285,284 

405,103 

106.55 

142 

122.2 

N 

494,473 

293,438 

413,747 

106.86 

141 

122.8 

D 

471,405 

269,366 

385,194 

93.00 

143 

122.9 

1918 







J 

474,809 

265,329 

382,074 

77.80 

144 

125.0 

F 

437,834 

244,838 

357,464 

82.83 

146 

122.7 

M 

446,460 

269,030 

395,474 

103.65 

147 

126.4 

A 

469, 7S3 

277,497 

413,470 

109.61 

149 

128.3 

M 

501,926 

271,820 

410,448 

111.18 

151 

128.1 

J 

495,255 

271,839 

415,913 

110.79 

153 

129.0 

J 

496,813 

275,975 

427,761 

110.35 

155 

132.0 

A 

482,530 

269,853 

426,368 

109.34 

158 

134.3 

S 

455,462 

265,175 

424,280 

113.94 

160 

137.5 

0 

545,652 

302,069 

489,352 

112.48 

162 

136.3 

. N 

520,194 

283,165 

458,727 

111.80 

162 

136.3 

D 

537,389 

278,694 

457,058 

110.76 

164 

136.3 
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1 

2 

3 

4 

5 

6 

Date 


Def. Cl. 

Clear. 

Pig 

Snyder’s 

B. of L. 

N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1919 



469,919 




J 

576,150 

288,294 




1919 

"Debits 

to individual 

aec’ts” 

106.53 

163 

134.4 

J 

584,484 

332,674 

542.258 

F 

517,571 

303,261 

4S8,250 

105.01 

161 

129.8 

M 

538,645 

308,085 

499,097 

99.69 

162 

131.3 

A 

577', 433 

312,256 

512,100 

82.61 

164 

133.0 

M 

655, S06 

322,523 

538,613 

68.00 

167 

135.3 

J 

71 9', 000 

345,902 

588,033 

70.50 

170 

135.6 

J 

723,452 

345,365 

600,935 

78.34 

174 

141.1 

A 


323,827 

569,935 

88.50 

176 

144.3 

S 

681,533 

342, 53S 

602, S67 

82.93 

176 

141 . 1 

0 

781,484 

360,944 

653,161 

60.12 

178 

141.6 

N 

778,367 

353.315 

639,500 

79.75 

181 

144.5 

D 

801)935 

380,522 

700,161 

84.94 

184 

150.5 

1920 

J 

762,452 

372,872 

701.000 

97.26 

1SS 

157.7 

F 

622,552 

323,554 

611,517 

102.72 

189 

157.1 

M 

718,871 

355,276 

682,129 

108.90 

192 

158.6 

A 

710,667 

345,646 

677,467 

91.33 

196 

165.5 

M 

631,645 

320,561 

634,710 

96.31 

198 

167.2 

J 

660,200 

344,070 

684,700 

101.45 

199 

166.5 

J 

614,935 

338,954 

671,129 

98.94 

19S 

165.8 

A 

560,355 

312,721 

609, S06 

101.53 

195 

161.4 

S 

5S6,667 

338,103 

659,300 

104.31 

195 

155.2 

0 

649, 5S1 

350,991 

673,903 

106.21 

192 

144.2 

N 

672,367 

348,039 

650,833 

97.83 

187 

133.4 

D 

722,839 

368,101 

662, 5S1 

87.22 

180 

120.7 

1921 

J 

646,226 

327,975 

5S0,516 

77.95 

177 

114.0 

F 

540,357 

303,135 

521,393 

69.19 

172 

104.9 

M 

559,774 

314,042 

533,871 

51.47 

170 

102.4 

A 

544,967 

317,086 ! 

529,533 

39.77 

167 

98.9 

M 

553,903 

301,770 

494,903 

39.39 

164 

96.2 

J 

591,833 

326,173 

528,400 

35.49 

162 

93.4 

J 

527,097 

305,948 

489,516 

27. S9 

160 

93.4 

A 

489,871 

300,625 

481,000 

30.78 

160 

93.5 

S 

536,733 

325,430 

517,433 

32.85 

159 

93.4 

0 

568,065 

339,075 

539,129 

40.22 

159 

94.1 

N 

583,067 

334,360 

531,633 

47.18 

159 

94.2 

D 

663,710 

356,186 

562,774 

53.20 

158 

92.9 

1922 







J 

615,000 

328,350 

512,226 

53.06 

156 

91.4 

F 

590,821 

323,548 

501,500 

58.21 

155 

92.9 

M 

657,968 

344,121 

533,387 

65.68 

155 

92.8 

A 

690,567 

334,851 

522,367 

69.07 

156 

93.2 

M 

698,516 

333,238 

526,516 

74.41 

158 

96.1 

J 

735,433 

362,299 

572,433 

78.70 

158 

96.3 

J 

635,903 

331,569 

527,194 

77.59 

159 

99.4 

A 

589,903 

319,536 

511,258 

58.59 

160 

98.6 

S 

640,500 

344,854 

551,767 

67.79 

160 

99.3 

0 

720,065 

369,124 

594,290 

85.09 

161 

99.6 

N 

634,233 

352,531 

571,100 

94.99 

162 

100.5 

D 

672,613 

387,811 

631,806 

99.58 

163 

100.7 



BANK CLEARINGS, PIG IRON AND PRICES A267 


TABLE 27 — (Continued) 


PART II 


Date 

1 

Debits 

N. Y. 

2 

Def. Deb. 
outs. N. Y. 

3 

Debits 
outs. N. Y. 

4 

Pig 

Iron 

5 

Snyder’s 

Prices 

6 

B. of L. 
Prices 

1923 







J 

712,484 

389,194 

368,162 

634,387 

104. IS 

163 

102.0 

F 

679,250 

603,786 

106.94 

164 

103.3 

M 

727,129 

384,047 

633,677 

113.67 

165 

104.5 

A 

682,633 

380,121 

627,200 

118.32 

165 

103.9 

M 

667,871 

376,370 

624,774 

124.76 

166 

101.9 

J 

701,367 

392,209 

651,067 

122.55 

166 

100.3 

J 

591,000 

355,504 

586,581 

118.66 

165 

98.4 

A 

522,226 

33S,358 

558,290 

111.27 

165 

97.8 

S 

559,967 

348,707 

575,367 

104.18 

165 

99.7 

0 

617,806 

383,968 

371,908 

637,387 

101.59 

166 

99.4 

N 

666,100 

617,367 

96.48 

166 

98.4 

D 

712,290 

395,783 

657,000 

94.23 

166 

98.1 

1924 







J 

713,355 

374,425 

625,290 

97.38 

167 

99.6 

F 

685,724 

361,594 

372,969 

603,862 

619,129 

106.03 

167 

99.7 

M 

695,032 

111.81 

166 

98.5 

A 

688,467 

381,111 

628,833 

107.78 

165 

97.3 

M 

690,516 

364,399 

601,258 

84.36 

165 

95.9 

J 

730,867 

372,032 

610,133 

67.54 

164 

94.9 

J 

■ 692, 54S 

364,848 

602,000 

573,419 

57.58 

165 

95.6 

A 

674,710 

345,433 

60.88 

166 

97.0 

S 

| 691,133 

368,444 

607,933 

6S.44 

165 

97.1 

0 

726,000 

408,837 

674, 5S1 

79.91 

165 

98.2 

N 

768,233 

378,434 

628,200 

83.66 

166 

99.1 

D 

881,516 

419,163 

704,194 

95.54 

168 

101 ‘.5 

1925 







J 

892,968 

425,673 

719,387 

108.72 

169 

102.9 

F 

818,714 

392,921 

664,036 

114.79 

169 

104.0 

M 

851,032 

405,421 

685,161 

114.98 

169 

104.2 

A 

798,167 

408,988 

687,100 

108.63 

168 

101.9 

M 

844,484 

392,032 

658,613 

94.54 

16S 

101.6 

J 

897,667 

425,529 

723,400 ! 

89 .12 

170 

103.0 

J 

821,226 

409,488 

696,129 

85.94 

170 

104.3 

A 

750,484 

374,816 

640,935 

87.24 

171 

103.9 

S 

812,300 

407,310 

696,500 

90.87 

171 

103.4 

0 

932,774 

450,844 

775,452 

97.53 

172 

103.6 

N 

900,300 

411,503 

711,900 

100.77 

173 

104.5 

D 

977,839 

449,095 

776,935 

104.85 

173 

103.4 

.1926 







J 

985,097 

440,183 

761,516 

717,929 

106.97 

173 

103.2 

F 

886,179 

417,401 

104.41 

172 

102.0 

M 

1,064,710 

442,520 

756,710 

111.03 

171 

100.6 

A 

976,667 

439,318 

751,233 

115.00 

171 

100.3 

M 

857,129 

404,622 

691,903 

112.30 

171 

100.5 

J 

939,867 

418,109 

714,967 

107.84 

171 

100.4 

J 

892,226 

439,540 

751,613 

103.98 

171 

99.5 

A 

846,226 | 

391,964 

670,258 

103.24 

171 

99.1 

S 

853,933 

413,488 

711,200 

104.54 

172 

99.7 

0 

927,581 

448,595 

767,097 

107.55 

171 

99.4 

N 

859,667 

418,469 

719,767 

107.89 

172 i 

98.4 

D 

1,050,871 

462,045 

790,097 

99.71 

171 ! 

97.9 
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1 

2 

3 

4 

5 

6 

Date 

Debits 

Del. Deb. 

Debit 

Pig 

Snyder’s 

B. of L. 


N. Y. 

outs. N. Y. 

outs. N. Y. 

Iron 

Prices 

Prices 

1931 







J 

792,161 

445,798 

699,903 

55.30 

157 

78.2 

F 

748,143 

388,626 

610,143 

60.95 

157 

76.8 

M 

889,968 

399,034 

626,484 

65.56 

157 

76.0 

A 

894,033 

421,935 

654,000 

67.32 

155 

74.8 

M 

808,774 

397,597 

608,323 

64.33 

153 

73.2 

J 

863,100 

431.245 

646,867 

54.62 

150 

72.1 

J 

677,645 

399,307 

594,968 

47.20 

149 

72.0 

A 

564,548 

357,783 

533,097 

41.31 

149 

72.1 

8 

669,100 

377,029 

554,233 

38.96 

147 

71.2 

O 

667,032 

406,003 

584,645 

37.85 

144 

70.3 

N 

482,133 

338,078 

486,833 

36.78 

144 

70.2 

D 

620,419 

394,286 

552,000 

31.63 

140 

68.6 

1932 







] 

570,194 

371,505 

512,677 

31.38 

138 

67.3 

F 

495,897 

326,318 

443,793 

33.25 

136 

66.3 

M 

521,290 

323,264 

442,871 

31.20 

137 

66.0 

A 

518,600 

357,338 

478,833 

28.43 

134 

65.5 

M 

416,548 

305,425 

403,161 

25.28 

132 

64.4 

J 

473,400 

333,359 

430,033 

20.94 

129 

63.9 

J 

410,581 

312,853 

403,581 

18.46 

129 

64.5 

A 

434,129 

287,317 

379,258 

17.12 

132 

65.2 

S 

472,100 

297,172 

392,267 

19.75 

132 

65.3 

0 

417,548 

304,211 

398,516 

20.80 

131 

64.4 

N 

327,167 

280,385 

364,500 

21.04 

130 

63.9 

D 

450,548 

323,084 

413,548 

17.62 

128 

62.6 

1933 







J 

400,419 

306,146 

388,806 

18.35 

127 

61.0 

F 

429,857 

299,568 

371,464 

19.80 

124 

59.8 " 

M 

... * 

*. . . 

* 

17.48 

123 

60.2 

A 

400,400 

285,377 

353,867 

20.79 

124 

60.4 

M 

450,871 

292,329 

371,258 

28.62 

127 

62.7 

J 

558,100 

337,709 

432,267 

42.17 

128 

65.0 

J 

559,806 

339,149 

447,677 

57.82 

132 

68.9 

A 

421,806 

302,420 

399,194 

59.14 

132 

69.5 

S 

411,333 

306,141 

407,167 

50.74 

133 

70.8 

0 

428,387 

315,959 

420,226 

43.75 

133 

71.2 

N 

406,800 

298,923 

397,567 

36.17 

133 

71.1 

D 

419,774 

324,731 

428,645 

38.13 

132 

70.8 

1934 







J 

452,355 

320,107 

425,742 

39.20 

133 

72.2 

F 

472,536 

309,454 

420,857 

45.13 

136 

73.6 

M 

503,484 

333,895 

454,097 

52.24 

136 

73.7 

A 

565,133 

343,163 

470,133 

57.56 

137 

73.3 

M 

472,677 

338,638 

460,548 

65.90 

136 

73.7 

J 

512,933 

358,978 

491,800 

64.34 

137 

74.6 

J 

446,516 

325,152 

448,710 

39.51 

138 

74.8 

A 

396,290 

313,721 

432,935 

34.01 

138 

76.4 

S 

374,067 

309,041 

429,567 

29.94 

139 

77.6 

0 

396,323 

335,670 

466,581 

30.68 

139 

76.5 

N 

378,100 

319,262 

446,967 

31.90 

140 

76.5 

D 

490,774 

361,774 

506,484 

33.15 

140 

76.9 


*Not available, complete data not having been reported on account of bank holidays. 
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APPENDIX 


TABLE 27— (Concluded) 


PART II 


Date 

1 

Debits 

N. Y. 

2 

Def. Deb. 
outs. N. Y. 

3 

Debits 
outs. N. Y. 

4 

Pig 

Iron 

5 

Snyder’s 

Prices 

6 

B. of L. 
Prices 

1935 







J 

483,806 

344.635 

485,935 

47.66 

141 

78.8 

F 

448,179 

331,514 

470,750 

57.45 , 

142 

79.5 

M 

512,742 

362,594 

511,258 

57.10 

141 

79.4 

A 

530,167 

369,625 

524,867 

55.45 

142 

80.1 

M 

439,387 

353,147 

505,000 

55.71 

143 

80.2 

J 

522,233 

368,380 

530,467 

537,323 

51.75 

144 

79.8 

J 

539,903 

370,568 

49.04 

145 

79.4 

A 

475,225 

345,647 

504,645 

56.82 

146 

80.5 

S 

487,133 

343,016 

504,233 

59.22 

147 

80.7 

0 

507,516 

369,703 

547,161 

63.82 

148 

80.5 

N 

518,067 

375,884 

560,067 

68.86 

149 

SO. 6 

D 

570,452 

407,361 

606,968 

67.95 

149 

80.9 

1936 







J 

578,226 

339,914 

509,871 

65.35 

150 

80.6 

F 

545,034 

360,036 

543,655 

62.89 

151 

80.6 

M 

633,194 

381,671 

576,323 

65.82 

151 

79.6 

A 

576,167 

388,822 

583,233 

80.12 

150 

79.7 

M 

523,452 

365,549 

548,323 

S5.43 

150 

78.6 

J 

620,767 

414,035 
* 389,966 

629,333 

86.21 

152 

79.2 

J 

522,548 

463,290 

600,548 

83.69 

154 

80.5 

A 

353,722 

551,806 

87.48 

156 

81.6 

S 

521,867 

375,769 

586,200 

91.01 

156 

81.6 

0 

553,903 

416,501 

649,742 

615,833 

96.51 

156 

81.5 

N 

579,800 

730,903 

389,768 

98.25 

158 

82.4 

D 

471,455 

749,613 

100. 48 

159 

84.2 

1937 







J 

616,000 

408,395 

657,516 

103.60 

161 

85.9 
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TABLE 28 

Daily Average Bank Clearings in New York City, Monthly, 
January 1857 - January 1919, Inclusive; Daily Average 
Bank Debits in New York City, Monthly, 

January 1919 - January 1936 

Col. 1. Logarithms of Data (in thousands of dollars) Adjusted for 
Seasonal Fluctuations. 

Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve (logarithms) from Trend 
Curve (logarithms). 

Col. 5. Changing Seasonal Fluctuations (logarithms). 

For details of the nature of the graduations given in Columns 2 and 
3 and of the seasonal given in Column 5 of this table, see Appendix D. 
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APPENDIX 

TABLE 28 

Bank Clearings in New York City 


Date 


2 

3 

* 1 

5 

Date 

1 

2 

3 

4 | 

5 

1857 





.1345 

-.017 

1862 

T 

4.164 

4.1S48 

4.3479 


-.1631 


-.001 





+ .1365 

.000 

F 

4.184 

4.2070 

4.3600 


-. 1530 

+ . 009 

M 




+ .1302 

+ .027 

M 

4.170 

4.2325 

4.3724 



+ . 030 





.1152 

+ .027 

A 

4.221 

4.2607 

4.3848 







4.2509 

+ .0923 

+ .032 

M 

4.335 

4.2913 

4.3973 


-.1060 






+ .0627 

-.004 

1 

4.364 

4.3240 



-.0869 



j 



4.2502 

+ .0288 

-.016 

J 

4.382 

4.3580 

4.4245 


-.0665 








-.0073 

-.037 

A 

4.358 

4.3925 

4 . 438t> 










-.0435 

-.014 

S 

4.424 

4.4270 

4.4525 


-.0255 


-.017 






-.0774 

-.001 

O 

4.498 

4.4605 

4.4673 


-.0068 

+ .045 


4 . * O?'’ 


4.2488 


-.1071 

+ .008 

N 

4.434 

4.4921 

4.4821 

+ .0100 | 

+ .032 

D 

4.043 

4.1172 

4.2482 

~ 

-.1310 

-.006 

D 

4.493 

4.5214 

4.4973 

+ .0241 



1858 



4.2477 


-.1478 

-.015 

1863 

T 

4.600 

4.5483 

4.5128 

_| 

-.0355 


-.001 

F 





-.1558 

+ .004 

F 

4.624 

4.5729 

4.5289 


-.0440 






4.2457 


-.1550 

+ .029 

M 

4.595 

4.5960 

4.5449 


-.0511 


-.030 



4,0987 

4.2446 


-.1459 

+ .026 

A 

4.586 

4.6183 

4.5610 


r .0573 


-.011 

M 


4.1140 

4.2438 


-.1298 

+ .031 

M 

4.676 

4.6403 

4.5764 


-.0639 





4.2420 


-.1076 

-.009 

J 

4.630 

4.6624 

4.5935 







4.1574 

4.2405 


-.0831 

-.025 

.1 

4.648 

4.6848 

4.6095 


-.075,5 


-.039 

A 



4.2389 


-.0586 

-.040 

A 

4.706 

4.7071 

4.6245 


-.0826 


-.053 


4.175 


4.2372 


-.0362 

-.015 

S 

4.739 

4.7285 

4.6406 


i- .0879 


-.016 

0 


4.2181 

4.2352 


-.0171 

+ .009 

O 

4.746 

4.7486 

4.6561 


b .0925 

| +.048 




4.2330 


-.0023 

+ .014 

N 

4.738 

4.7670 

4.6719 


b . 095 1 

+ .032 

b 

4.240 

4.2393 

4.2306 

+ .0087 

-.009 

D 

4.776 

4.7836 j 

4.6875 


b.09Cl 


-.019 

1859 

J 

4.231 

4.2448 

4.2281 

+.0167 

-.012 

1864 

T 

4.754 

4.7982 

4.7022 


-.0960 


b . 003 

F 

4.241 

4.2481 

4.2256 

+ .0225 

+ .007 

F 

4.852 

4.8112 

4.7168 


-.0944 


-.005 

M 


4.2502 

4.2229 

+ .0273 

+ .029 

M 

4.919 

4.8227 

4.7309 


-.0918 



A 


4.2519 

4.2204 

+ .0315 

+ .024 

A 

4.935 

4.8323 

4.7445 


-.0878 


-.010 

^ M 

J 

4.276 

4.2534 

4.2179 

+ . 0355 

+ .029 

M 

4. 766 

4.8403 

4.7579 


-.0824 


-.016 

4.249 

4.2547 

4.2155 

+ .0392 

-.014 

j 

4.818 

4.8463 

4.7703 


-.0760 


-.016 

j 

4.223 

4.2559 

4.2132 

+ .0427 

-.030 

J 

4.798 

4.8501 

4.7828 


-.0673 


-.039 

A 

4.247 

4.2572 

4.2111 

+ .0461 

-.044 

A 

4.812 

4.8521 

4.7941 


-.0580 



s 

4.269 

4.2589 

4.2092 

+ .0497 

-.016 

S 

4.858 

4.8527 

4.8050 


-.0477 


-.016 

0 

4.250 

4.2616 

4.2076 

+.0540 

+ .020 

O 

4.787 

4.8523 

4.8151 


-.0372 

+ .049 

N 

4.264 

4,2660 

4.2063 

+.0S97 

+ .020 

N 

4.875 

4.8516 

4.8248 


-.0268 

+ .032 

D 

4.287 

4.2721 

4.2053 

+ .0668 

-.012 

D 

4.913 

4.8509 

4.8338 


b.0171 


-.020 

1860 

J 

4.287 

4.2799 

4.2046 


r.0753 

-.009 

1865 

J 

4.917 

4.8505 

4.8418 

+ .0087 


b.005 

F 

4.269 

4.2892 

4.2043 


-.0849 

+ .008 

F 

4.887 

4.8502 

4.8495 

+ .0007 


-.002 

M 

4.295 

4.2992 

4.2046 


-.0946 

+ .030 

M 

4.864 

4.8497 

4.8562 


-.0065 


-.030 

A 

4.300 

4.3086 

4.2054 


-.1032 

+ .021 

A 

4.723 

4.8484 

4.8627 


-.0143 


-.009 

M 

J 

4.314 

4.3164 

4.2069 


-. 1095 

+.025 

M 

4.832 

4.8464 

4.8682 


-.0218 


-.016 

4.302 

4.3215 

4.2087 


-.1128 

-.018 

J 

4.845 

4.8435 

4.8734 


-.0299 


-.013 

J 

4.311 

4.3228 

4.2111 


-.1117 

-.034 

J 

4.877 

4.8404 

4.8779 


-.0375 


-.039 

A 

4.346 

4.3196 

4.2141 


-.1055 

-.047 

A 

4.877 

4.8379 

4.8819 


-.0440 


-.056 

S 

4.330 

4.3118 

4.2179 


-.0939 

-.017 

S 

4.806 

4.8370 

4.8854 


-.0484 


-.015 

O 

4.352 

4.2997 

4.2218 


-.0779 

+.032 

0 

4.868 

4.8389 

4.8887 


-.0498 

+ .048 

N 

4.320 

4.2838 

4.2267 


-.0571 

+ .026 

N 

4.845 

4.8443 

4.8914 


-.0471 

+ .031 

D 

4.200 

4.2651 

4.2321 


K0330 

-.015 

D 

4.825 

4.8534 

4.8938 


-.0404 


-.019 

1861 







1866 








J 

4.234 

4.2446 

4.2382 

+.0064 

-.005 

J 

4.879 

4.8659 

4.8960 


-.0301 

+ .006 

F 

4.222 

4.2233 

4.2448 


-.0215 

+ .009 

F 

4.854 

4.8807 

4.8980 


-.0173 


-.002 

M 

4.203 

4.2023 

4.2520 


-.0497 

+ .030 

M 

4.8S5 

4.8964 

4.8997 


-.0033 

--.030 

A 

4.225 

4.1829 

4.2595 


-.0766 

+ .017 

A 

4.887 

4.9118 

4.9012 


-.0106 

--.011 

M 

4.131 

4.1660 

4.2674 


-.1014 

+ .022 

M 

4.926 

4.9252 

4.9024 


-.0228 

— .018 

J 

4.110 

4.1522 

4,2760 


-. 1238 

-.021 

J 

4.953 

4.9356 

4.9037 


-.0319 


-.009 

J 

4.144 

4.1426 

4.2850 


-.1424 

-.036 

J 

4.910 

4.9423 

4.9048 


-.0375 


-.038 

A 

4.123 

4.1376 

4.2945 


-.1569 

-.049 

A 

4.970 

4.9449 

4.9058 


r .0391 


-.058 

S 

4.126 

4.1375 

4.3044 


-. 1669 

-.017 

S 

4.921 

4.9432 

4.9066 


-.0366 


-.013 

O 

4.180 

4.1423 

4.3146 


-.1723 

+ .041 

o 

5.001 

4.9375 

4.9074 


-.0301 

I +.046 

N 

4.192 

4.1521 

4.3251 


-.1730 

+ .029 

N 

5.037 

4.9284 

4.9081 


-.0203 

+ .027 

D 

4.216 

4.1664 

4.3365 


1701 

-.017 

D 

4.919 

4.9163 

4 .9088 


-.0075 


-.019 


BANK CLEARINGS 

TABLE 28 — ’Continued 


A273 


Bank Clearings in New York City 


Date 

1 

2 

3 

! 4 

5 

Date 

1 

2 

3 

4 1 

5 

1867 







1872 








1 

4.889 

4.9025 

4.9095 


-.0070 

+ .006 

1 

4.971 

4.9493 

4.9360 


+ 0133 

4-. 016 

F 

4.833 

4.8879 

4.9101 


-.0222 

-.005 

F 

4.933 

4.9528 

4.9349 


+ 0179 

- 

-.004 

M 

4.805 

4.8737 

4.9108 


-.0371 

+ .030 

M 

4.975 

4.9584 

4.9336 


+ 0248 

+ .026 

A 

4.835 

4.8612 

4.9114 


-.0502 

+ .015 

A 

5.030 

4.9662 

4.9322 


r . 0340 

+ . 043 

M 

4 . 835 

4.8514 

4.9119 


-.0605 

+ .020 

M 

5.011 

4.9756 

4.9307 


-.0449 

+ .029 

J 

4.814 

4.8450 

4.9126 


-.0676 

-.005 

1 

4.921 

4.9862 

4.9291 


+ 0571 


-.001 

.1 

4.893 

4.8423 

4.9131 


-.0708 

-.037 

J 

4.900 

4.9976 

4.9274 


-.0702 


-.041 

A 

4.860 

4.8431 

4.9138 


-.0707 

-.061 

A 

5.008 

5.0083 

4.9256 


-.0827 


-.073 

S 

4.886 

4.8472 

4.9142 


-.0670 

-.012 

S 

4.983 

5.0174 

4.9239 


r .0935 


-.011 

O 

4.861 

4.8537 

4.9148 


-.0611 

+ .041 

O 

5.078 

5.0242 

4.9219 


-.1023 

4-. 019 

N 

4.842 

4.8614 

4.9152 


-.0538 

+ .022 

N 

5.061 

5.0276 

4.9198 


-.1078 

• 

-.007 

D 

4.829 

4.8697 

4.9158 


-.0461 

-.017 

D 

5.033 

5.0263 

4.9176 


+ 1087 

+ .003 

1868 







1873 








1 

4.91.) 

4.8776 

4.9163 


-.0387 

+ .007 

T 

4.991 

5.0202 

4.9153 


-.1049 

+ .019 

F 

4.924 

4.8847 

4.9168 


-.0321 

-.007 

F 

5.057 

5.0089 

4.9127 


-.0962 


-.001 

M 

4.911 

4.8910 

4.9172 


-.0262 

+ .029 

M 

5.001 

4.9921 

4.9100 


-.0821 


+ 025 

A 

4.900 

4 . 8968 

4.9176 


-.0208 

+ .021 

A 

4.995 

4.9707 

4.9072 


-.0635 


+ 044 

M 

4 . 842 

4.9026 

4.9180 


-.0154 

+ .023 

M 

4.926 

4.9461 

4.9044 


-.0417 


+ 027 

J 

4.912 

4.9092 

4.9184 


-.0092 

-.001 

1 

4.889 

4.9193 

4.9013 


-.0180 


-.004 

J 

4.902 

4.9174 

4.9188 


-.0014 

-.037 

J 

4.929 

4.8920 

4.8981 


-.0061 


-.043 

A 

4.939 

4.9276 

4.9192 


-.0084 

-.063 

A 

4.898 

4.8661 

4.8948 


-.0287 


-.074 

S 

4.900 

4.9398 

4.9195 


-.0203 

-.010 

S 

4.908 

4.8426 

4.8913 


-.0487 


-.013 

O 

5.004 

4.9540 

4.9198 


-.0342 

+ .034 

O 

4.682 

4.8227 

4.8878 


-.0651 

+ .018 

N 

5.012 

4.9692 

4.9202 


-.0490 

+ .014 

N 

4.706 

4.8070 

4.8840 


-.0770 

• 

-.008 

D 

4.968 

4.9843 

4.9205 


[-.0638 

-.015 

D 

4.795 

4.7961 

4.8802 


-.0841 

+ .007 

1869 







1874 








1 

4.949 

4.9981 

4.9209 

+ .0772 

+ .008 

1 

4.843 

4.7895 

4.8761 


-.0866 


- 074 

F 

4.976 

5.0093 

4.9213 

+ .0880 

-.008 

F 

4.814 

4.7872 

4.8720 


-.0848 


- (104 

M 

4.999 

5.0161 

4.9218 

+ .0943 

+ .029 

M 

4.811 

4.7888 

4.8678 


-.0790 


-.023 

A 

5.024 

5.0186 

4.9222 

+ .0964 

+ .027 

A 

4.824 

4.7931 

4.8636 


-.0705 


-.043 

M 

5.041 

5.0165 j 

4.9228 

+ .0937 

+ .026 

M 

4.788 

4.7996 

4.8595 


-.0599 


-.025 

J 

5.060 

5.0099 1 

4.9233 

+ .0866 

+ .001 

J 

4.830 

4.8075 

4.8551 


-.0476 


-.008 

J 

5.027 

4.9994 1 

4.9240 

+ .0754 

-.038 

J 

4.832 

4.8156 

4.8508 


-.0352 


-.044 

A 

4.978 

4.9866 | 

4.9248 

+ .0618 

-.066 

A 

4.775 

4.8230 

4.8465 


-.0235 


-.074 

S 

5.055 

4.9716 j 

4.9257 

+ .0459 

-.009 

S 

4.824 

4.8293 

4.8422 


-.0129 


-.017 

0 

4.893 

4.9556 

4.9266 

+ .0290 

+ .028 

o 

4.846 

4.8340 

4.8379 


-.0039 

+ .019 

N 

4.915 

4.9388 

4.9276 

+ .0112 

+ .007 

N. 

4.808 

4.8370 

4.8337 

l +.0033 

• 

-.006 

D 

4.900 

4.9218 

4.9287 


-.0069 

-.011 

D 

4.851 

4.8387 

4.8295 

+ .0092 

+ .011 

1870 







1875 








J 

4.872 

4.9053 

4.9298 


-.0245 

+ .010 

.T 

4.845 

4.8394 

4.8253 


-.0141 


-.029 

F 

4.869 

4.8896 

4.9309 


-.0413 

-.008 

F 

4.832 

4.S393 

4.8210 


-.0183 


-.008 

M 

4.854 

4.8757 

4.9321 


-.0564 

+ .028 

M 

4.844 

4.8385 

4.8169 


-.0216 


-.022 

A 

4.832 

4.8647 

4.9333 


-.0686 

+ .035 

A 

4.839 

4.8372 

4.8129 | 


-.0243 


-.039 

M 

4.920 

4.8567 

4.9345 


-.0778 

+ .028 

M 

4.828 

4 . 8348 

4.8087 


-.0261 


-.021 

.1 

4.883 

4.8528 

4.9358 


-.0830 

+ .002 

J 

4.863 

4.8310 

4.8050 


-.0260 


-.011 

J 

4.958 

4.8524 

4.9369 


-.0845 

-.039 

J 

4.851 

4.8257 

4.8013 


-.0244 


-.045 

A 

4.850 

4.8549 

4.9379 


-.0830 

-.069 

A 

4.771 

4.8188 

4.7978 


-.0210 


-.072 

S 

4.799 

4.8596 

4.9387 


-.0791 

-.009 

S 

4.796 

4.8102 

4.7942 1 


-.0160 


-.020 

0 

4.821 

4.8658 

4.9396 


-.0738 

+ .023 

o 

4.775 

4.8006 

4.7912 


-.0094 

+ .021 

N 

4.850 

4.8719 

4.9403 


-.0684 

+ .001 

N 

4.804 

4.7907 

4.7881 


-.0026 


.000 

D 

4.908 

4.8782 

4.9409 


-.0627 

-.006 

D 

4.798 

4.7811 

4.7853 


-.0042 

+ .014 

1871 







1876 

: 







J 

4.855 

4.8844 

4.9414 


-.0570 

+ .012 

J 

4.782 

4.7726 

4. 7826 


-.0100 


-.032 

F 

4.847 

4.8908 

4.9418 


-.0510 

-.007 

F 

4.804 

4.7658 

4.7802 


-.0144 


-.010 

M 

4.930 

4.8977 

4.9419 


-.0442 

+ .027 

M 

4.774 

4.7608 

4.7782 


-.0174 

H 

-.019 

A 

4.961 

4.9050 

4.9419 


-.0369 j 

+.040 

A 

4.710 

4.7577 

4.7765 


-.0188 

H 

-.034 

M 

4.948 

4.9129 

4.9417 


-.0288 

+ .029 

M 

4.741 

4.7565 

4.7750 


-.0185 

H 

-.017 

J 

4.972 

4.9211 

4.9416 


-.0205 

+ .001 

J 

4.756 

4.7568 

4.7737 


-.0169 


-.015 

J 

4.846 

4.92S5 

4.9412 


-.0127 

-.040 

J 

4.736 

4.7585 

4.7728 


-.0143 


-.046 

A 

4 . 900 

4 . 9349 

4.9406 


-.0057 

-.071 

A 

4.772 

4.7616 

4.7721 


-.0105 


-.069 

S 

4.962 

4 . 9398 

4.9398 


.0000 

-.010 

S 

4.781 

4.7659 

4.7717 


-.0058 


-.023 

O 

4.966 

4.9431 

4.9392 

+ .0039 

+ .020 

O 

4.787 

4.7715 

4.7716 


-.0001 1 

+ .026 

N 

4.902 

4.9451 

4.9383 

+ .0068 

-.004 

N 

4.765 

4.7783 

! 4.7718 | 

+ .0065 

+ .007 

D 

4.949 

4 . 9469 

4.9373 

+ .0096 

-.002 

D 

4.782 

4.7861 

1 4.7722- 

+ .0139 

+ .017 
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Date 

1 

2 

3 

4 

5 

Date 

1 

2 

3 

4 

5 

1877 

J 

4.803 

4.7944 

4.7729 


-.0215 


b . 033 

1882 

T 

5.118 

5.0981 

5.0923 


b.0058 

+ .026 

F 

4.830 

4.8026 

4.7738 


-.0288 


-.012 

F 

5.095 

5 .0980 

5.0915 


-.0065 

+ .008 

M 

4.789 

4.8097 

4.7750 


-.0347 


-.016 

M 

5.161 

5.1002 

5.0898 

- 

-.0104 

-.003 

A 

4.807 

4.8153 

4.7764 


-.0389 


r.027 

A 

5.119 

5.1033 

5.0877 

- 

-.0156 

-.004 

M 

4.791 

4.8186 

4.7781 


-.0405 


-.013 

M 

5.016 

5.1058 

5.0849 

- 

-.0209 

.000 

J 

4. 800 

4.8195 

4.7800 


. 0395 


-.019 

1 

5.071 

5.1068 

5. 0817 

- 

-.0251 

-.023 

J 

4.828 

4.8181 

4.7822 


-.0359 


-.047 

J 

5.102 

5.1056 

5.0781 


-.0275 

-.044 

A 

4.857 

4.8149 

4.7847 


-.0302 


-.066 

A 

5.132 

5.1018 

5.0741 


-.0277 

-.052 

S 

4.815 

4.8104 

4.7872 


-.0232 


-.026 

S 

5.156 

5.0956 

5.0695 


-.0261 

-.027 

0 

4.835 

4.8052 

4.7903 


-.0149 

+ .031 

O 

5.100 

5.0875 

5.0646 


-.0229 

+ .051 

N 

4.797 

4.8000 

4.7934 


-.0066 

+ .014 

N 

5.138 

5.0780 

5.0595 


-.0185 

+ .041 

D 

4.798 

4.7951 

4.7968 


-.0017 

+ .020 

D 

5.065 

5.0674 

5.0541 


b.0133 

+ .034 

1878 








1883 







1 

4.779 

4.7910 

4.8002 


-.0092 

+.034 

1 

5.005 

5.0564 

5.0486 

+ .0078 

+ .023 

F 

4.720 

4.7877 

4.8041 


-.0164 

+ .012 

F 

5.025 

5.0454 

5.0428 

+ .0026 

+ .005 

M 

4.766 

4.7856 

4.8084 


-.0228 

+ .012 

M 

5.005 

5.0349 

5.0370 


-.0021 

-.006 

A 

4.807 

4.7844 

4.8131 


-.0287 

+ .021 

A 

5.019 

5.0255 

5.0309 


-.0054 

-.007 

M 

4.773 

4.7840 

4.8180 


-.0340 

+.010 

M 

5.015 

5.0179 

5.0248 


-.0069 

-.001 

J 

4.779 

4.7844 

4.8233 


-.0389 


-.022 

1 

5.023 

5.0125 

5.0187 


-.0062 

-.021 

J 

4.823 

4.7853 

4.8291 


-.0438 


-.047 

J 

4.992 

5.0094 

5.0127 


-.0033 

-.043 

A 

4.815 

4.7863 

4.8350 


-.0487 


-.063 

A 

5.034 

5.0085 

5.0067 


-.0018 

-.051 

S 

4.770 

4.7877 

4.8412 


-.0535 


-.029 

S 

5.030 

5.0091 

5.0006 


-.0085 

-.024 

o 

4.817 

4.7896 

4.8480 


-.0584 

+ .036 

o 

5.039 

5.0102 

4.9947 


-.0155 

+ .053 

N 

4.810 

4.7921 

4.8549 


-.0628 

+ .022 

N 

4.942 

5.0104 

4.9888 


-.0216 

+ .042 

D 

4.765 

4.7957 

4.8621 


-.0664 

+ .023 

D 

4.983 

5.0085 

4.9831 


b.0254 

+ .035 

1879 








1884 







1 

4.817 

4.8013 

4.8696 


-.0683 

+ .034 

1 

5.019 

5.0037 

4.9777 


-.0260 

+ .019 

F 

4.822 

4.8094 

4.8773 


-.0679 

+ .012 

F 

5.007 

4.9955 

4.9724 


-.0231 

+ .003 

M 

4.776 

4.8206 

4.8853 


-.0647 

+ .008 

M 

4.976 

4.9837 

4.9674 


-.0163 

-.009 

A 

4,821 

4.8355 

4.8934 


-.0579 

+ .014 

A 

4.994 

4.9687 

4.9623 


-.0064 

-.008 

M 

4.890 

4.8538 

4.9018 


-.0480 

+ .007 

M 

5.032 

4.9512 

4.9574 


-.0062 

-.001 

J 

4.824 

4.8750 

4.9101 


-.0351 


-.024 

J 

4.921 

4.9316 

4.9528 


-.0212 

-.019 

J 

4.863 

4.8981 

4.9186 


-.0205 


-.046 

J 

4.889 

4.9108 

4.9486 


-.0378 

-.042 

A 

4.930 

4.9218 

4.9274 


-.0056 


-.059 

A 

4.871 

4.8895 I 

4.9443 


-.0548 

-.051 

S 

4,916 

4.9442 

4.9361 i 

+ .0081 


-.030 

S 

4.857 

4.8685 | 

4.9406 


-.0721 

-.021 

0 

5.018 

4.9639 

4.9447 

+ .0192 

+.040 

O 

4.830 

4.8490 

4.9369 


-.0879 

+ .054 

N 

5.040 

4.9800 

4.9533 

+ .0267 

+ .029 

N 

4.803 

4.8325 

4.9335 


-.1010 

+ .041 

D 

4.982 

4.9918 

4.9619 | 

+ .0299 

+ .025 

D 

4.849 

4.8200 

4.9305 


-.1105 

+ .036 

1880 





. 



1885 







J 

4.987 

4.9993 

4.9705 

+.028S 


-.032 

J 

4.831 

4.8127 

4.9276 


-.1149 

+ .017 

F j 

4.993 

‘5.0032 

4.9790 

+ .0242 


-.011 

F 

4.830 

4.8113 

4.9251 


-.1138 

+ .001 

M 

5.045 

5.0048 

4.9873 

+ .0175 


-.004 

M 

4.823 

4.8161 

4.9229 


-.1068 

-.011 

A 

5.045 

15.0052 

4.9957 

+ .0095 


-.006 

A 

4.803 

4.8264 

4.9209 


-.0945 

-.009 

M 1 

5.027 

15.0061 

5.0035 

+.0026 


-.004 

U 

4.809 

4.8408 

4.9191 


-.0783 

.000 

J 

5.015 

'5.0089 j 

5.0116 


-.0027 


-.025 

J 

4.823 | 

4.S5S1 

4.9177 


-.0596 

-.016 

J 

4.970 

15.0143 

5.0192 


-.0049 


-.046 

J 

4.927 | 

4.8768 

4.9164 


-.0396 

-.042 

A 

4.945 

15.0229 

5.0267 


-.0038 


-.056 

A 

4.870 

4.8951 

4.9154 


-.0203 

-.051 

S 

4.983 

5.0347 

5.0339 

--.0008 


-.030 

S 

4.863 

4.9120 

4.9148 


-.0028 

-.018 

o 

4.974 

5.0492 

5.0408 

--.0084 

+.045 

O 

4.958 

4.9268 

4.9142 

+ .0126 

+ .054 

N 

5.098 

5.0657 

5.0475 

--.0182 


-.035 

N 

5.004 

4.9390 

4.9140 

+ .0250 

+ .040 

■ D 

5.115 

5.0831 

5.0540 

+ .0291 


(-.029 

D 

4.983 

4.9485 

4.9140 

+ .0345 

+ .036 

1881 








1886 







J 

5.153 

5.1004 

5.0599 


-.0405 

+ .029 

J 

4.950 

4.9554 

4.9144 


-.0410 

+ .017 

F ! 

5.182 

5.1163 

5.0657 


-.0506 

+.010 

F 

4.992 

4.9598 

4.9149 


-.0449 

-.001 

M 

5.131 

5.1296 

5.0708 


-.0588 

+ .001 

M 

4.985 

4.9619 

4.9157 


-.0462 

-.013 

A 

5.092 

5.1393 

5.0752 


-.0641 


.000 

A 

4.916 

4.9623 

4.9165 


-.0458 

-.009 

M 

5.195 

5.1446 

5.0795 


-.0651 

+ .002 

M 

4.891 

4.9615 

4.9173 


-.0442 

.000 

J 

5.172 

5.1452 

5.0830 


-.0622 


-.024 

J 

4.973 

4.9603 

4.9183 


-.0420 

-.013 

J 

5.143 

5.1415 

5.0861 


-.0554 


-.045 

J 

4.943 

4.9592 

4.9197 


-.0395 

-.041 

A 

5.113 

5.1344 

5.0887 


-.0457 


-.053 

A 

4.951 

4.9594 

4.9213 


-.0381 

-.052 

S 

5.085 

5.1252 

5.0906 


-.0346 


-.029 

S 

4.954 

4.9612 

4.9230 


-.0382 

-.015 

0 

5,092 

5.1155 

5.0920 


-.0235 


-.048 

O 

4.966 

4.9645 

4.9247 


-.0398 

+ .054 

N 

5.075 

5.1070 

5.0926 


-.0144 


-.039 

N 

4.987 

4.9692 

4.9266 


-.0426 

+ .039 

D 

5,108 

5.1011 

5.0927 

__ 

.0084 

+ .031 

D 

5.032 

4.9748 

4.9287 


b.0461 

+ .035 



BANK CLEARINGS 

TABLE 28 — Continued 


A275 
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Date 

1 

2 

3 


4 

5 

Date 

1 

2 

3 


4 

5 

1887 

T 

4.964 

4.9798 

4.9310 


-.0488 

+ .016 

1892 

T 

5.033 

5.0040 

4.9772 

4 

r .0268 

+ .026 

F 

M 

4 . 949 
4.976 

4.9836 

4.9853 

4.9330 

4.9352 

' 

-.0506 

-.0501 

-.003 

-.015 

F 

M 

5.052 

5.035 

5.0032 

5.0009 

4.9742 

4.9711 

H 

. 0290 
-.0298 

-.004 

-.013 

A 

S .013 

4.9843 

4.9376 


-.0467 

-.008 

A 

5.011 

4.9983 

4.9678 

- 

- . 0305 

.000 

M 

4.952 

4.9805 

4.9401 


-.0404 

+ .002 

M 

4.970 

4.9961 

4.9644 


-.0317 

+ .013 

J 

5.006 

4.9743 

4.9423 


-.0320 

-.011 

1 

4.976 

4.9953 

4.9609 

■ 

-.0344 

-.005 

J 

4.964 

4.9663 

4.9447 


r .0216 

-.041 

J 

4.958 

4.9961 

4.9574 


-.0387 

-.038 

A 

4.959 

4.9572 

4 . 9470 


-.0102 

-.053 

A 

4.970 

4.9983 

4.9538 


-.0445 

-.058 

S 

4.965 

4.9479 

4.9495 


-.0016 

-.014 

S 

4.984 

5.0015 

4.9503 


-.0512 

-.017 

O 

4.930 

4.9391 

4.9515 


-.0124 

+ .053 

O 

4.962 

5.0048 

4.9466 


-.0582 

+ .035 

N 

4.953 

4.9311 

4.9538 


-.0227 

+ .037 

N 

4.996 

5.0072 

4.9429 


- . 0643 

+ .029 

D 

4.912 

4.9244 

4.9559 


-.0315 

+ .034 

D 

5.035 

5.0079 

4.9392 


h .0687 

+ .030 

1888 

T 

4.893 

4.9192 

4.9581 


-.0389 

+ .017 

1893 

T 

5.032 

5.0056 

4.9354 

+ .0702 

+ .028 

F 

4.887 

4.9157 

4.9600 


-.0443 

-.004 

F 

5.044 

5.0000 

4.9315 

+ .0685 

-.004 

M 

4.902 

4. >138 

4.9618 


-.0480 

-.016 

M 

5.031 

4.9905 

4.9278 

+ .0627 

-.010 

A 

4.939 

4.9139 

4.9636 


-.0497 

-.006 

A 

4.970 

4.9768 

4.9240 

+ .0528 

+ .001 

M 

4.939 

4.9159 

4.9651 


-.0492 

+ .005 

M 

4.981 

4.9595 

4.9203 

+ .0392 

+ .013 

1 

4.904 

4.9197 

4.9667 


-.0470 

-.009 

1 

4.947 

4.9390 

4.9165 

+ .0225 

-.005 

J 

4.920 

4.9253 

4.9681 


-.0428 

-.041 

J 

4.925 

4.9165 

4.9128 

+.0037 

-.037 

A 

4.945 

4.9322 

4.9694 


-.0372 

-.054 

A 

4.858 

4.8934 

4.9091 


-.0157 

-.058 

S 

4.964 

4.9402 

4.9703 


-.0301 

-.013 

S 

4.807 

4.8709 

4.9056 


-.0347 

-.019 

O 

4.962 

4.9485 

4.9715 


-.0230 

+ .051 

O 

4.827 

4.8507 

4.9021 


-.0514 

+ .030 

N 

4.922 

4.9570 

4.9724 


-.0154 

+ .035 

N 

4.849 

4.8336 

4.8986 


-.0650 

+ .027 

D 

4.950 

4.9651 

4.9734 


-.0083 

+ .032 

D 

4.824 

4.8205 

4.8955 


-.0750 

+ .030 

1889 

T 

4.978 

4.9722 

4.9742 


-.0020 

+ .018 

1894 

T 

4.814 

4.8115 

4.8924 


-.0809 

+ .030 

F 

4.988 

4.9783 

4.9752 


-.0031 

-.005 

F 

4.793 

4.8062 

4.8894 


-.0832 

-.004 

M 

4.986 

4.9833 

4.9762 


-.0071 

-.017 

M 

4.827 

4 . 8042 

4.8865 


-.. 0823 

-.007 

A 

4.967 

4.9871 

4.9771 


-.0100 

-.005 

A 

4.825 

4.8046 

4.8838 


-.0792 

+ .003 

M 

4.988 

4.9897 

4.9780 


-.0117 

+ .009 

M 

4.816 

4.8068 

4.8812 


-.0744 

+ .013 

J 

5.018 

4.9916 

4.9790 


+ 0126 

-.008 

J 

4.807 

4.8101 

4.8789 


-.0688 

-.006 

J 

5.012 

4.9929 

4.9801 


b .0128 

-.040 

J 

4.810 

4.8143 

4.8767 


-.0624 

-.036 

A 

5.003 

4.9941 

4.9812 


r .0129 

-.055 

A 

4.840 

4.8193 

4.8746 


-.0553 

-.059 

S 

4.968 

4.9956 

4.9824 


b .0132 

-.014 

S 

4.816 

4.8253 

4.8725 


-.0472 

-.022 

O 

5.019 

4.9976 

4.9837 


-.0139 

+ .048 

O 

4.841 

4.8326 

4.8708 


-.0382 

+ .026 

N 

4.995 

5.0003 

4.9850 


-.0153 

+ .034 

N 

4.847 

4.8412 

4.8693 


-.0281 

+ .026 

D 

4.978 

5.0037 

4.9864 


-.0173 

+ .031 

D 

4.847 

4.8511 

4.8680 


-.0169 

+ .030 

1890 

J 

5.003 

5.0076 

4.9878 

- 

h .0198 

+ .021 

1895 

J 

4.856 

4.8623 

■ 

i 4.8669 


-.0046 

+ .032 

F 

5.009 

5.0117 

4.9894 

1 

-.0223 

-.006 

F 

4.827 

4.8742 

1 4.8662 


-.0080 

-.004 

M 

4.976 

5.0152 

4.9907 


-.0245 

-.017 

M 

4.864 

4.8 S 61 

4.8657 

- 

-.0204 

-.005 

A 

4.992 

5.0180 

4.9921 

- 

-.0259 

-.003 

A 

4.892 

4.8977 

4.8655 


-.0322 

+ .006 

M 

5.076 

5.0193 

4.9932 


-.0261 

+ .011 

M 

4.949 

4.9081 

4.8654 


-.0427 

+ .012 

J 

5.028 

5.0186 

4.9945 


-.0241 

-.006 

J 

4.923 

4.9168 

4.8659 


-.0509 

-.006 

I 

5.001 

5.037 

5.0159 

5.0111 

4.9955 

4.9964 


-.0204 

-.0147 

-.040 

-.057 

i 

4.945 

4.933 

4.9234 

4.9276 

4.8667 

4.8678 


1- .0567 
|- .0598 

-.034 

-.059 

S 

5.027 

5.0041 

4.9971 

+.0070 

-.014 

s 

4.922 ; 

4.9293 

4.8692 


-.0601 

-.024 

o 

5.017 

4.9953 

4.9975 


-.0022 

+ .044 

o 

4.954 

4.9286 

4.8711 


-.0575 

+ .022 

N 

5.016 

4.9854 

4.9978 


-.0124 

+ .032 

N 

4.912 

4.9261 

4.8735 


-.0526 

+ .025 

D 

4.936 

4.9750 

4.9979 


-.0229 

+ .030 

D 

4,942 

4.9221 

4.8762 


(-.0459 

+ .031 

1891 1 

J 

4.957 

4.9651 

4.9978 


-.0327 

+ .023 

1896 

J 

4.882 

4.9172 

4.8795 


b .0377 

+ .035 

F 

4.920 

4.9568 

4.9974 


-.0406 

-.005 

F 

4.918 

4.9119 

4.8833 


-.0286 

-.005 

M 

4.912 

4.9511 

4.9968 


-.0457 

-.015 

M 

4.875 

4.9067 

4.8873 


h .0194 

-.002 

A 

4.987 

4.9486 

4.9959 


-.0473 

-.002 

A 

4.894 

4.9016 

4.8917 


+ 0099 

+ .008 

M 

4.959 

4.9499 i 

4.9945 


-.0446 

+ .013 

M 

4.866 

4.8967 

4.8963 1 


h . 0004 

+ .012 

J 

4.934 

4.9549 ! 

4.9932 


-.0383 

-.005 

J 

4.914 

4.8920 

4.9014 | 


-.0094 

-.008 

J 

4.942 

4.9626 ! 

4.9917 


-.0291 

-.039 

J 

4.935 

4.8877 

4.9069 


-.0192 

-.032 

A 

4.947 

4.9723 

4.9898 


-.0175 

-.058 

A 

4.862 

4.8838 

4.9125 


-.0287 

-.059 

S 

5.059 

4.9823 1 

4.9875 


-.0052 

-.015 

S 

4.864 

4 . 8806 

4.9182 


-.0376 

-.027 

o 

4.986 

4.9913 

4.9854 

+ .0059 

+ .039 

O 

4.907 

4.8787 

4.9243 I 


-.0456 

1 +.019 

N 

5.962 

4.9983 

4.9829 

+.0154 

+ .030 

N 

4.927 

4.8786 

4.9305 1 


-.0519 

+ .025 

D 

4.992 

5.0025 

4.9801 

+ .0224 

+ .030 

D 

4.902 

4.8810 

4.9369 


-.0559 

+ .031 
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Date 

1 

2 

3 

. * 

5 

Date 

1 

2 

3 

4 

5 

1897 



4.9434 


-.0572 

+ .037 

1902 

T 

5.300 

5.2855 

5.2758 


r .0097 

+ .049 




4.9500 


-.0557 

-.006 

F 

5.292 

5.2866 

5.2760 


-.0106 

-.011 




4.9566 


-.0511 

.000 

M 

5.248 

5.2918 

5.2763 


-.0155 

+ .002 




4.9635 


-.0441 

+ .012 

A 

5.362 

5 . 2998 

5.2767 


-.0231 

+ .027 




4.9704 


-.0351 

+ .011 

M 

5.331 

5.3089 

5.2773 


-.0316 

+ .011 




4.9772 


-.0246 

-.010 

1 

5.244 

5.3177 

5.2776 


-.0401 

-.025 




4.9842 


-.0139 

-.031 

J 

5.353 

5.3249 

5.2781 


-.0468 

-.025 




4.9913 


-.0037 

-.059 

A 

5.330 

5 . 3298 

5.2786 


-.0512 

-.057 




4.9983 

- 

-.0049 

-.030 

S 

5.394 

5.3318 

5.2793 


-.0525 

-.038 




5.0053 

- 

-.0108 

+ .017 

O 

5.365 

5,3312 

5.2800 


-.0512 

+ .019 

N 


5.0256 

5.0123 


-.0133 

+ .024 

N 

5.317 

5,3279 

5. 2810 


-.0469 

+ .021 

D 

5.033 

5.0314 

5.0195 


-.0119 

+ .031 

D 

5.272 

5.3224 

5.2821 


I -.0403 

+ .027 








1903 







J 

5.037 

5.0336 

5.0266 

+ .0070 

+ .039 

1 

5.314 

5.3149 

5 . 2833 

+ .0316 

+ .051 



5 .0335 

5.0337 


-.0002 

-.006 

F 

5.284 

5.3060 

5.2848 

+ .0212 

-.012 

M 

5 . 040 

5.0322 

5.0408 


-.0086 

+ .002 

M 

5.285 

5.2958 

5.2864 

+ .0094 

+ .002 



5.0315 

5.0480 


-.0165 

+ .016 

A 

5.271 

5.2847 

5.2882 


-.0035 

+ .026 

M 


5.0334 

5.0553 


-.0219 

+ .011 

M 

5.246 

5.2728 

5 . 2902 


-.0174 

+ .009 

I 

5.049 

5.0392 

5.0624 


-.0232 

-.012 

J 

5.308 

5.2605 

5.2923 


-.0318 

-.026 

J 

5.011 

5.0496 

5.0697 


-.0201 

-.029 

J 

5.309 

5.2478 

5.2946 


-.0468 

-.024 

A 

5.113 

5.0650 

5.0771 


-.0121 

-.059 

A 

5.231 

5.2350 

5.2971 


-.0621 

-.054 



5.0846 

5.0847 


-.0001 

-.033 

S 

5.194 

5.2223 

5.2999 


-.0776 

-.039 


5.041 

5.1072 

5.0921 

+ .0151 

+ .016 

0 

5.206 

5.2102 

5.3024 


-.0922 

+ .021 

N 

5 . 098 

5.1312 

5.0997 

+ .0315 

+ .024 

N 

5.166 

5.1992 

5 . 3053 


-.1061 

+ .020 

D 

5.146 

5 . 1550 

5.1072 

+ .0478 

+ .030 

D 

5.223 

5.1905 

5.3082 


-.1177 

+ .026 

1899 







1904 







J 

5.223 

5.1769 

5.1150 

- 

-.0619 

+ .041 

1 

5.210 

5.1849 

5.3115 


-.1266 

+ .054 

F 

5.218 

5.1962 

5.1227 

• 

-.0735 

-.007 

F 

5.196 

5.1835 

5.3144 


-.1309 

-.012 

M 

5.278 

5.2119 

5.1304 

- 

-.0815 

+ .002 

M 

5.189 

5. 1874 

5.3175 


-.1301 

+ .001 

A 

5 . 249 

5.2237 

5.1381 


- .0856 

+ .020 

A 

5.180 

5.1969 

5.3206 


-.1237 

+ .023 

M 

5.239 

5 . 2316 

5.1457 


-.0859 

+ .012 

M 

5.187 

5.2119 

5.3239 


-.1120 

+ .007 

J 

5.217 

5.2353 

5.1534 


-.0819 

-.015 

J 

5.209 

5.2317 

5.3269 


-.0952 

-.026 

J 

5.182 

5,2349 

5 . 1609 


-.0740 

-.028 

J 

5.247 

5.2551 

5.3299 


-.0748 

-.023 

A 

5.207 

15.2305 

5.1686 


-.0619 

-.059 

A 

5.229 

5.2805 

5.3331 


-.0526 

-.052 

S 

5.202 

5,2222 

5.1761 


-.0461 

-.036 

S 

5.290 

5.3062 

5.3364 


-.0302 

-.038 

0 

5.214 

5.2106 

5.1836 

- 

-.0270 

+ .015 

O 

5.359 

5.3305 

5.3393 


-.0088 

+ .023 

N 

5.194 

5.1961 

5.1908 

- 

-.0053 

+ .024 

N 

5.424 

5.3524 

5.3424 


-.0100 

+ .020 

D 

5.208 

5.1796 

5.1977 


-.0181 

+ .029 

D 

5.412 

5.3711 

5.3453 


H .0258 

+ .026 

1900 







1905 







J 

5.134 

5.1623 

5.2045 


-.0422 

+ .043 

J 

5.342 

5.3862 

5.3484 


-.0378 

+ .055 

F 

5.157 

5.1458 

5.2111 


-.0653 

-.008 

F 

5.418 

5.3978 

5.3514 


-.0464 

-.013 

M 

5.190 

5.1316 

5.2172 


-.0856 

+ .003 

M 

5.450 

5.4061 

5.3543 


-.0518 

.000 

A 

5.172 

5.1216 

5.2232 


-.1016 

+ .024 

A 

5.441 

5.4115 

5.3571 


-.0544 

+ .020 

M ! 

5.148 

5.1171 

5.2288 


-.1117 

+ .012 

M 

5.401 

5.4148 

5.3597 


-.0551 

+ .004 

J 

5.130 

5.1194 

5.2338 


-.1144 

-.019 

J 

5.376 

5.4167 

5.3624 


-.0543 

-.025 

J 

5.086 

5.1287 

5.2389 


-.1102 

-.027 

J 

5.367 

5.4177 

5.3650 


-.0527 

-.023 

A 

5.071 

5.1450 

5.2434 


-.0984 

-.059 

A 

5.402 

5.4187 

5.3675 


-.0512 

-.049 

S 

5.059 

5.1674 

5.2477 


-.0803 

-.037 

S 

5.397 

5.4203 

5.3699 


-.0504 

-.038 

0 

5.153 j 

5.1946 

5.2515 


-.0569 

+ .016 

o 

5.388 

5.4229 

5.3724 


-.0505 

+ .025 

N 

5.256 j 

5.2246 

5.2550 


-.0304 

+ .023 

N 

5.436 

5.4267 

5.3746 


-.0521 

+ .018 

D 

5.255 

5.2555 

5.2582 


-.0027 

+ .028 

D 

5.469 

5.4317 

5.3769 


b .0548 

+ .026 

1901 







1906 







J 

5.332 : 

5.2852 

5.2611 


-.0241 

+ .046 

J 

5.503 

5.4376 

5.3790 


h .0586 

+ .056 

F 

5,313 j 

5.3115 

5.2636 


- .0479 

-.010 

F 

5.486 

5.4440 

5.3812 


-.0628 

-.013 

M 

5.344 I 

5.3325 

5.2657 


-.0668 

+ .003 

M 

5.433 

5.4499 

5.3833 


-.0666 

-.001 

A 

5.433 

5.3472 

5 . 2676 


-.0796 

+ .026 

A 

5.439 

5.4549 

5.3853 


-.0696 

+ .016 

M 

5.466 

5.3547 

5.2694 


-.0853 

+ .012 

M 

5.452 

5.4584 

5.3872 


-.0712 

+ .001 

J 

5.382 

5.3551 

5.2706 


-.0845 

-.023 

J 

5.439 

5.4600 

5.3891 


-.0709 

-.023 

J 

5.319 

5.3490 

5.2718 


-.0772 

-.026 

J 

5.391 

5.4600 

5.3908 


- . 0692 

—.022 

A 

5.259 

5.3380 

5.2728 


I -. 06 S 2 

-.058 

A 

5.501 

5.4589 

5.3924 


-.0665 

-.046 

S 

5.264 

5.3242 

5.2737 


(-.0505 

-.038 

S 

5.479 

5.4568 

5.3938 


b . 0630 

-.036 

0 

5.266 

5.3101 

5.2745 


-.0356 

+ .017 

O 

5.452 

5.4543 

5.3954 


r . 0589 

+ .027 

N 

. 5,305 

5.2978 

5.2750 


b . 0228 

+ .022 

N 

5.441 

5.4518 

5.3966 


b .0552 

+ .017 

D 

5.282 

5.2892 

5.2755 

_ 

b .0137 

+ .027 

D 

5.449 

5 . 4489 

5.3977 


r .0512 

+ .025 
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Date 

1 

2 

3 

4 | 

5 

Date 


2 

3 

♦ 1 

5 

1907 







1912 







1 

5.437 

5.4447 

5.3986 


-.0461 

+ .056 

1 

5.409 

5.4162 

5.4187 


-.0025 

+ .046 

F 

5.430 

5 . 4389 

5.3995 


-.0394 

-.012 

F 

5.410 

5 . 4202 

5.4167 


-.0035 

-.008 

M 

5.491 

5 . 4306 

5.4002 


-.0304 

-.002 

M 

5.441 

5.4250 

5.4141 


-.0109 

-.007 

A 

5 . 395 

5.4190 

5 . 4006 


-.0184 

+ .013 

A 

5.461 

5.4301 

5.4114 


-.0187 

+ .008 

M 

5.376 

5.4040 

5.4009 


-.0031 

-.002 

M 

5.457 

5.4353 

5 . 4086 


-.0267 

-.005 

1 

5.347 

5 . 3863 

5.4010 


-.0147 

-.020 

1 

5.422 

5.4400 

5.4061 


-.0339 

+ .002 

J 

5.394 

5.3665 

5 . 4009 


-.0344 

-.021 

J 

5.427 

5 . 4440 

5 . 4035 


- . 0405 

-.020 

A 

5.391 

5 . 3455 

5.4008 


-.0553 

-.044 

A 

5.430 

5.4464 

5.4011 


-.0453 

-.047 

S 

5.338 

5 . 3254 

5.4005 


-.0751 

-.035 

S 

5.424 

5.4473 

5.3987 


-.0486 

-.030 

O 

5.394 

5.3071 

5.4000 


-.0929 

+ .028 

O 

5.484 

5.4466 

5.3965 


-.0501 

+ .031 

N 

5.247 

5.2918 

5.3996 


-.1078 

+ .016 

N 

5.453 

5.4441 

5.3946 


-.0495 

+ .015 

D 

5.213 

5.2803 

5.3989 


-.1186 

+ .024 

D 

5.435 

5.4400 

5.3930 


+ 0470 

+ .019 

1908 




! 



1913 







1 

5.282 

5.2736 

5.3981 


-.1245 

+ .056 

1 

5.436 

5.4349 

5.3915 

- 

-.0434 

+ .043 

F 

5.238 

5.2714 

5.3974 


-.1260 

-.011 

F 

5.455 

5.4290 

5.3902 


+ 0388 

-.010 

M 

5 252 

5.2739 

5.3967 


-.1228 

-.003 

M 

5.415 

5.4230 

5.3894 


-.0336 

-.009 

A 

5.252 

5.2809 

5.3958 

1 

-.1149 

+ .010 

A 

5.420 

5.4176 

5.3889 


-.0287 

! +.009 

M 

5.337 

5.2918 

5.3951 


-. 1033 

-.004 

M 

5.415 

5.4136 

5.3888 


-.0248 

-.005 

J 

5.287 

5 . 3055 

5 . 3946 


-.0891 

-.015 

1 

5.407 

5.4115 

5.3889 


-.0226 

+ .005 

J 

5.350 

5.3216 

5.3940 


-.0724 

-.021 

J 

5.394 

5.4114 

5.3894 


-.0220 

-.019 

A 

5 .346 

5.3390 

5.3936 


-.0546 

-.043 

A 

5.387 

5.4135 

5.3901 


-.0234 

-.048 

S 

5 . 388 

5.3565 

5.3933 


-.0368 

-.034 

S 

5.424 

5.4168 

5.3914 


-.0254 

-.029 

O 

5.339 

5.3733 

5.3932 


-.0199 

+ .029 

0 

5.417 

5 . 4202 

5.3929 


-.0273 

+ .031 

N 

5.421 

5.3890 

5.3933 


-.0043 

+ .015 

N 

5.386 

5.4224 

5.3948 


-.0276 

+ .017 

D 

5.454 

5.4030 

5.3934 

+ .0096 

+ .022 

D 

5.392 

5.4222 

5.3970 


+ 0252 

+ .020 

1909 







1914 







1 

5.402 

5.4152 

5 . 3936 


-.0216 

+ .055 

1 

5.442 

5 . 4182 

5.3995 

t +.0187 J 

+ .038 

F 

5.401 

5.4260 

5.3941 


-.0319 

-.010 

F 

5.424 

5 . 4100 

5.4020 

+ .0080 

-.012 

M 

5.387 

5.4356 

5.3947 


-.0409 

-.004 

M 

5.413 

5.3979 

5.4052 


-.0073 

-.010 

A 

5.450 

5.4443 

5.3954 


-.0489 

+ .008 

A 

5.446 

5 . 3825 

5.4085 


-.0260 

+ .009 

M 

5.423 

5.4526 

5.3963 


-.0563 

-.006 

M 

5.372 

5 . 3649 

5.4123 


-.0474 | 

-.004 

,T 

5.493 

5.4607 

5.3974 


-.0633 

-.011 

J 

5.409 

5 . 3468 

5.4162 


-.0694 

+ .008 

J 

5.450 

5.4682 

5.3987 


-.0695 

-.021 

J 

5.439 

5.3297 

5.4202 


-.0905 

-.018 

A 

5.490 

5.4748 

5.4000 


-.0748 

-.043 

A 

5.218 

5.3150 j 

5.4246 


-.1096 

-.048 

S 

5.484 

5.4800 

5.4014 


-.0786 

-.033 

S 

5.216 

5.3043 i 

5.4294 


-.1251 

-.028 

0 

5.482 

5.4831 

5.4029 


-.0802 

+ .029 

o 

5.227 

5.2986 

5.4342 


-.1356 

+ .031 

N 

5.466 

5.4834 

5.4045 


-.0789 

+ .014 

N 

5.237 

5.2987 ! 

5.4393 


-.1406 

+ .018 

D 

5.484 

5.4809 

5.4062 


b .0747 

+ .021 

D 

5.303 

5.3056 

5.4446 


-.1390 

+ .021 

1910 







1915 







J 

5.507 

5.4753 

5.4080 


-.0673 

+ .053 

J 

5.337 

5.3195 

5.4501 


-.1306 

+ .034 

F 

5.473 

5.4669 

5.4098 


-.0571 

-.009 

F 

5.380 

5.3399 

5.4557 


-.1152 

-.015 

M 

5.470 

5.4563 

5.4116 


-.0447 

-.005 

M 

5.397 

5.3659 

5.4616 


-.0957 

-.010 

A 

5.437 | 

5.4444 

5.4135 


-.0309 j 

+ .007 

A 

5.460 

5.3959 

5.4677 


-.0718 

+ .008 

M 

5.407 

5.4317 

5.4154 


-.0163 

-.006 

M 

5.448 

5.4276 

5.4739 


-.0463 

-.003 

J 

5,451 

5.4195 

5.4172 


-.0023 

-.006 

J 

5.417 

5.4587 

5.4802 


-.0215 

+ .010 

J 

5.426 

5.4086 

5.4191 


-.0105 

-.021 

J 

5.465 

5.4874 

5.4868 

+ .0006 

-.017 

A 

5.363 

5.3996 

5.4208 


-.0212 

-.044 

A 

5.488 

5.5122 

5.4936 

+ .0186 

-.048 

S 

5.349 1 

5.3929 

5.4226 


-.0297 

-.032 

S 

5.532 

5.5324 

5.5006 

+ .0318 

-.026 

o 

5.376 

5.3888 

5.4242 


-.0354 

+ .030 

O 

5.584 

5.5486 

5.5079 

+ .0407 

+ .030 

N 

5.402 

5.3870 

5.4256 


-.0386 

+ .014 

N 

5.577 

5.5614 

5.5153 

+ .0461 

+ .019 

D 

5.393 

5.3872 

5.4270 


-.0398 

+ .020 

D 

5.577 

5.5720 

5. 5225 

+ .0495 

+ .023 

1911 







1916 







J 

5.390 

5.3888 

5.4280 


-.0392 

+ .050 

J 

5.570 

5.5815 

5.5300 


-.0515 

+ .029 

F 

5.424 

5.3915 

5.4288 


-.0373 

-.008 

F 

5.600 

5.5907 

5.5378 


-.0529 

-.017 

M 

5.397 

5.3944 

5.4293 


-.0349 

-.006 

M 

5.617 

5.6000 

5.5457 


-.0543 

-.010 

A 

5.359 1 

5.3974 

5.4295 


-.0321 

+ .007 

A 

5.581 

5.6092 

5.5538 


-.0554 

+ .007 

M 

5.415 

5.4002 

5.4295 


-.0293 

-.006 

M 

5.610 

5.6184 

5.5619 


-.0565 

-.002 

J 

5.440 

5.4024 

5.4291 


-.0267 

-.002 

J 

5.609 

5.6275 

5.5703 


-.0572 

+ .013 

J 

5.406 

5.4041 

5.4284 


-.0243 

-.021 

J 

5.584 

5.6364 

5.5786 


-.0578 

-.017 

A 

5.422 j 

5 . 4056 

5.4276 


-.0220 

-.045 

A 

5.626 

5.6455 

5.5871 


-.0584 

-.047 

S 

5 410 

5.4071 

5.4263 


-.0192 

-.031 

S 

5.705 

5.6550 

5.5955 


-.0595 

-.025 

O 

5.354 1 

5 . 4085 

5.4247 


-.0162 

+ .030 

O 

5.676 

5.6647 

5.6040 


-.0607 

+ .029 

N 

5.415 

5.4104 

5.4230 


-.0126 

+ .015 

N 

5.725 

5.6748 

5.6125 


-.0623 

+ .019 

D 

5.399 

5.4130 

5.4211 


-.0081 

+ .019 

D 

5.712 

5.6847 

5.6211 

_ 

f ,0636 

+ .025 
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Bank Debits in New York City 


Date 

1 

2 

3 

‘ 1 

5 

Date 

1 

2 

3 

‘ 1 

5 








1922 







T 

5.744 

5.7410 

5 . 7699 


-.0289 

+ .023 

1 

5.767 

5.7856 

5.7997 


-.0141 

+ .022 

F 

S . 738 

5.7553 

5.7720 


-.0167 

-.024 

F 

5.791 

5.7960 

5.7998 


-.0038 

-.020 

M 

5 .738 

5.7712 

5.7740 


-.0028 

-.007 

M 

5.816 

5.8054 

5.7999 


-.0055 

+ .002 


5.759 

5.7880 

5.7759 


-.0121 

+ .003 

A 

5.836 

5.8135 

5.8002 


-.0133 

+ .003 

M 

5.817 

5.8053 

5.7778 

- 

-.0275 

.000 

M 

5.843 

5.8205 

5.8007 


-.0198 

+ .001 

J 

5.837 

5.8220 

5.7795 

- 

-.0425 

+.020 

J 

5.842 

5.8262 

5.8011 


-.0251 

+ .025 

J 

5.873 

5.8372 

5.7812 


-.0560 

-.014 

J 

5.818 

5.8308 

5.8017 


-.0291 

-.015 

A 

5.861 

5.8500 

5 . 7827 


-.0673 

-.045 

A 

5.817 

5.8341 

5.8025 


-.0316 

-.046 

s 

5. S 5 S 

5.8594 

5.7842 

- 

-.0752 

-.025 

S 

5.834 

5.8360 

5.8034 


r . Q 326 

-.027 

0 

5.871 

5.8650 

5.7856 


-.0794 

+ .022 

0 

5.846 

5.8362 

5.8045 


-.0317 

+ .011 

N 

5.877 

5,8667 

5.7869 


-.0798 

+ .014 

N 

5.796 

5.8348 

5.8057 


-.0291 

+ .006 

D 

5.873 

5.8648 

5.7882 


K 0766 

+.031 

D 

5.793 

5.8319 

5.8070 


K 0249 

+ .035 

1920 







1923 







J 

.5.860 

5.8599 

5.7895 


-.0704 

+ .022 

,1 

5.832 

5.8278 

5.8085 

+ .0193 

+ .021 

F 

5.817 

5.8528 

5.7906 


-.0622 

-.023 

F 

5.850 

15.8229 

5.8103 

+ .0126 

-.018 

M 

5.861 

5.8445 

5.7917 


-.0528 

-.004 

M 

5.857 

5.8179 

5.8122 

+ .0057 

+ .005 

A 

5.849 

5.8358 

5.7927 


-.0431 

+ .003 

A 

5.830 

5.8134 

5.8143 


-.0009 

+ .004 

M 

5.799 

5.8273 

5.7938 


-.0335 

+.001 

M 

5.824 

5.8094 

5.8166 


-.0072 

+ .001 

J 

5.798 

15.8194 

5.7946 


-.0248 

+.022 

J 

5.820 

15.8064 

5.8190 


-.0126 

+ .026 

J 

5.803 

5.8122 

5.7953 


-.0169 

-.014 

J 

5.788 

5.8045 

5.8217 


-.0172 

-.016 

A 

5.794 

5.8055 

5.7961 


(-.0094 

-.046 

A 

5.764 

5.8034 

5.8247 


-.0213 

-.046 

S 

5.794 

5 . 7993 

5.7967 


-.0026 

-.026 

S 

5.769 

5.8032 

5.8277 


-.0245 

-.028 

0 

5.794 

5.7932 

5.7972 


-.0040 

+ .019 

O 

5.783 

5.8040 

5.8307 


-.0267 

+ .008 

N 

5.817 

5 . 7869 

5.7976 


-.0107 

+ .011 

N 

5.820 

5.8060 

5.8340 


-.0280 

+ .004 

D 

5.826 

5.7802 

5.7980 


-.0178 

+.033 

D 

5.818 

5.8092 

5.8376 


-.0284 

+ .035 

1921 







1924 







J 

5.788 

5.7732 

5.7984 


-.0252 

+ .022 

J 

5.832 

5.8138 

5.8412 


-.0274 

+ .021 

F 

5.756 

5.7660 

5.7988 


-.0328 

-.023 

F 

5.852 

5.8198 

5.8448 


-.0250 

-.016 

M 

5 . 750 

5.7587 

5.7990 


-.0403 

-.002 

M 

5.833 

5.8269 

5.8487 


-.0218 

+ .009 

A 

5.733 

5.7519 

5.7992 


-.0473 

+.003 

A 

5.832 

5.8350 

5.8524 


-.0174 

+ .006 

M 

5.742 

5 . 7464 

5.7992 


-.0528 

+ .001 

M 

5.838 

5.8436 

5.8563 


-.0127 

+ .001 

J 

5.748 I 

5.7427 

5.7993 


-.0566 

+.024 

J 

5.838 

5.8522 

5.8602 


-.0080 

+ .026 

J 

5.737 

5.7414 

5.7993 


-.0579 

-.015 

J 

5.857 

5.8606 

5.8640 


-.0034 

-.017 

A 

5.736 

5.7431 

5.7994 


-.0563 

-.046 

■ A 

5.875 

5.8685 

5.8678 


-.0007 | 

-.046 

S 

5.756 ' 

5.7477 

5.7994 


-.0517 

-.026 

S 

5.868 

5.8758 ! 

5.8720 


-.0038 

-.028 

o 

5.739 

5.7550 

5.7994 


-.0444 

+ .015 

o 

5.855 

5.8826 

5.8759 


-.0067 

+ .006 

N 

5.758 

5 . 7643 

5.7995 


-.0352 

+ .008 

. N. 

5.882 

5.8891 

5.8800 


-.0091 

+ .003 

D 

5.788 

5 . 7749 

5 . 7996 

__ 

-.0247 

+.034 

D 

5.911 

5.8954 

5. 8841 


(-.0113 

+ .034 
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Date 

1 

2 

3 

1 ‘ 

5 

Date 

1 

2 

3 

4 

5 

1925 







1930 






1 

5.931 

5.9015 

5.8881 

+ .0134 

+ .020 

T 

6.031 

6.1399 




F 

5.927 

5.9076 

5.8925 

+ .0151 

-.014 

F 

6.056 

6.1180 




M 

5.918 

5.9136 

5.8966 

+.0170 

+ .012 

M 

6.039 

6.0943 




A 

5.895 

5.9195 

5.9008 

+ .0187 

+ .007 

A 

6.100 

6.0699 




M 

5.926 

5. 9253 

5.9051 

+ .0202 

+ .001 

M 

6.082 

6.0457 




1 

5.927 

5.9310 

5.9097 

+.0213 

+ .026 

J 

6.074 

6.0228 




J 

5.932 

5.9366 

5.9144 

+ .0222 

-.018 

J 

6.001 

6.0021 




A 

5.921 

5.9421 

5.9193 

+ .0227 

-.046 

A 

5.954 

5.9844 




S 

5.939 

5.9474 

5.9242 

+ .0232 

-.029 

S 

5.990 

5.9697 




o 

5.966 

5.9524 

5.9297 

+.0227 

+ .004 

0 

5.997 

5.9573 



.000 

N 

5.952 

5.9568 

5.9351 

+ .0217 

+ .002 

N 

5.875 

5.9468 




D 

5.957 

5.9604 

5.9407 

+ .0197 

+ .033 

D 

5.941 

5.9373 



+ .030 

1926 







1931 






T 

5.973 

5.9631 

5.9464 

+ .0167 | 

+ .020 

1 

5.881 

5.9279 



+ .018 

F 

5.960 

5.9647 

5.9527 

+ .0120 

-.012 

F 

5.884 

5.9181 



-.010 

M 

6.012 

5.9655 

5.9591 

+ .0064 | 

+ .015 

M | 

5.929 

5.9077 



+ .020 

A 

5.982 

5.9655 

5.9658 


-.0003 

+ .008 

A 

5.941 

5.8962 



+ .010 

M 

5 . 932 

5.9650 

5.9723 


-.0073 

+ .001 

M 

5.908 

5 . 8835 



.000 

J 

5.947 

5.9643 

5.9796 


-.0153 

+ .026 

J 

5.911 

5 . 8695 



+ .025 

J 

5.969 

5.9640 

5.9866 


-.0226 

-.019 

J 

5.852 

5 . 8537 




A 

5.973 

5.9645 

5.9937 


-.0292 

-.046 

A 

5.799 

5.8362 



-.047 

Sj 

5.960 

5 . 9661 

6.0010 


-.0349 

—.029 

s 

5.855 

5.8170 



-.030 

0 

5.964 

5.9691 

6.0085 


-.0394 

+ .003 

o 

5.824 

5.7967 



.000 

N 

5.933 

5.9732 

6.0162 


-.0430 

+ .001 

N 

5.683 

5.7755 



.000 

D 

5.990 

5.9786 

6.0239 


-.0453 

+ .032 

D 

5.763 

5.7543 



+ .030 

1927 







1932 






J 

5.985 

5.9849 

6.0311 


-.0464 

+.019 

J 

5.738 

5.7336 



+ .018 

F 

6.002 

5.9918 

6.0388 


-.0470 

-.011 

F 

5.705 

5.7139 



-.010 

M 

6.029 

6.9991 

6.0462 


-.0471 

+.017 

M 

5.697 

5.6954 



+ .020 

A 

6.019 

6.0069 

6.0534 


-.0465 

+ .009 

A 

5.705 

5.6781 



+ .010 

M 

6.003 

6.0150 

6.0605 


-.0455 

+ .001 

M 

5.620 

5.6624 



.000 

J 

6.016 

6.0233 

6.0676 


-.0443 

+ .026 

J 

5.650 

5.6485 



+ .025 

J 

6.016 

6.0319 

6.0743 


-.0424 

-.020 

J 

5.634 

5.6368 



-.021 

A 

6.055 

6.0406 

6.0811 


-.0405 

-.046 

A 

5.685 

5.6279 



-.047 

S 

6.076 

6.0492 

6.0874 


-.0382 

-.030 

S 

5.704 

5.6219 



-.030 

o 

6.039 

6.0576 

6.0936 


-.0360 

+ .002 

O 

5.621 

5.6188 



.000 

N 

6.044 

6.0657 

6.0994 


-.0337 

+ .001 

N 

5.515 

5.6186 



.000 

D 

6.068 

6.0736 

6.1051 


-.0315 

+.031 

D 

5.624 

5.6204 



+ .030 

1928 







1933 






J 

6.068 

6.0815 

6.1104 


-.0289 

+ .019 

J 

5.585 

5.6235 



+ .018 

F 

6.063 

6.0898 

6.1153 


-.0255 

-.010 

F 

5.643 

5.6275 



-.010 

M 

6.141 

6.0986 

6.1199 


-.0213 

+ .019 

M 


5.6318 



+ .020 

A 

6.134 

6.1078 

6.1242 


-.0164 

+ .010 

A 

5.592 

5.6362 



+ .010 

M 

6.163 

6.1175 

6.1278 


-.0103 

+ .001 

M 

5.654 

5.6408 



.000 

J 

6.154 

6.1273 

6.1312 


-.0039 

+ .026 

J 

5.722 

5.6459 



+ .025 

J 

6.074 

6.1368 

6.1339 

- 

-.0029 

-.020 

J 

5.769 

5.6515 



-.021 

A 

6.101 

6.1461 

6.1362 


r .00?9 

-.047 

A 

5.672 

5.6573 



-.047 

S 

6.141 

6.1554 

6.1380 


-.0174 

-.030 

S 

5.644 

5.6627 



-.030 

O 

6.163 

6.1648 

6.1392 


-.0256 

+.001 

O 

5.632 

5.6673 



.000 

N 

6.181 

6.1747 

6.1398 


-.0349 

.000 

N 

5.609 

5.6701 



.000 

D 

6.200 

6.1853 

6.1397 


b .0456 

+.031 

D 

5.593 

5.6708 



+.030 

1929 







1934 






J 

6.228 

6.1963 

6.1392 


b .0571 

+ .019 

J 

5.637 

5.6695 



+ .018 

F 

6.228 

16.2069 

6.1377 


b . 0692 

-.010 

F 

5.684 

5.6664 



-.010 

M 

6.232 

[6.2165 

6.1357 


-.0808 

+ .020 

M 

5.682 

5.6622 



+ .020 

A 

6.194 

16.2238 

6.1332 

1 'I 

b .0906 

+ .010 

A 

5.742 

5.6578 



+ .010 

M 

6.208 

16.2279 

6.1299 


b . 0980 

.000 

M 

5.675 




.000 

J 

6.133 

6.2281 




+ .026 

J 

5.685 




+ .025 

J 

6.222 

6.2245 




-.021 

J 

5.671 




-.021 

A 

6.245 

6.2172 




l -.047 

A 

i 5.645 




-.047 

S 

6.255 

6.2065 




-.030 

S 

5.603 




-.030 

O 

6.309 

6.1932 




+ .001 

O 

5.598 




.000 

N 

6.252 

6.1777 




.000 

N 

5.578 




.000 

D 

6.079 

6.1598 




+ .030 

D 

5.661 




+.030 


*Not available, complete data not having been reported on account of bank holidays. 
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Date 

I 

2 

3 

4 

5 

Date 

1 

2 

3 

4 

5 

1935 

J 

F 

M 

A 

M 

J 

J 

A 

S 

0 

N 

D 

5.667 

5.661 

5.690 

5.714 

5.672 

5 . 693 
5.753 
5.724 
5.699 
5.705 
5.714 
5.726 




+ .018 
-.010 
+ .020 
+ .010 
.000 
+ .025 
-.021 
-.047 
-.030 
.000 
.000 
+ .030 

1936 

J 

5.744 




+ .018 
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TABLE 29 

Daily Average Bank Clearings Outside New York City , 1 Monthly, 
January 1875- January 1919, Inclusive; Daily Average 
Bank Debits for 140 Outside Cities, Monthly, 

January 1919- January 1936 

Col. 1. Logarithms of Data (in thousands of dollars) Adjusted for 
Seasonal Fluctuations. 

Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve (logarithms) 
from Trend Curve (logarithms). 

Col. 5. Changing Seasonal Fluctuations (logarithms). 

For details of the nature of the graduations given in Columns 2 and 
3 and of the seasonal given in Column 5 of this table, see Appendix D. 


1 See Table 27. 
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Bank Clearings Outside New York Cfty 


Date 

1 

2 

3 


4 

s 

Date 

1 

2 

3 


4 

5 

1S75 

4. 458 

4,4802 

4.494S 


-.0146 

+ .031 

1880 

T 

4.568 

4.5506 

4.5281 


{-.0225 

+ .031 



4.4796 

4.4927 


-.0131 

-.007 

F 

4.565 

4.5557 

4.5341 


-.0216 

-.009 


4.515 

4.4795 

4.4903 


-.0108 

+ .005 

M 

4.582 

4.5590 

4.5402 


-.0188 

-.012 




4. 4880 


-.0081 

—.010 

A 

4.583 

4.5611 

4.5462 


-.0149 

-.006 




4.4853 


-.0047 

-.003 

M 

4.545 

4.5622 

4.5521 


-.0101 

-. 005 

J 

4.529 

4.4815 

4.4829 


-.0014 

-.005 

J 

4.540 

4.5631 

4.5584 


-.0047 

-.006 

4.470 


4.4802 

+ .0020 

-.026 

J 

4.558 

4.5643 

4.5644 


-.0001 

-.024 

4.502 

1.4822 

4.4775 

+ .0047 

-.041 

A 

4.556 

4.5666 

4.5702 


-.0036 

-.043 



4.4814 

4.4746 

+ .0068 

-.031 

S 

4.558 

4.5705 

4.5761 


-.0056 

-.024 


4.440 

1.4797 

4.4719 

+ .0078 

+ .033 

o 

4.544 

4.5765 

4.5818 


-.0053 


N 

4.505 

I. 1771 

4.4691 

+ .0080 

+ .046 

N 

4.597 

4.5849 

4.5875 


-.0026 

+ .038 

D 

4.4(50 

4.4739 

4.4664 

+ .0075 

+ .009 

D 

4.623 

4.5954 

4.5931 

+ .0023 

+ .026 

1876 

T 

4.470 

4.4705 

4.4636 

+ .0069 

+ .032 

1881 

T 

4.611 

4.6075 

4.5987 


K0088 

+ .029 

F 

4.462 

4.4672 

4.4609 

+.0063 

-.007 

F 

4.633 

4.6205 

4.6038 


-.0167 

-.011 

M 

4.500 

4 , 4644 

4.4583 

+ .0061 

+ .002 

M 

4.617 

4.6333 

4.6089 


-.0244 

-.014 

A 

4.436 

4.4623 

4.4558 

+ .0065 

-.009 

A 

4.626 

4.6448 

4.6138 


-.0310 

-.005 

M 

4.453 

4.4607 

4.4532 

+ .0075 

-.003 

M 

4.654 

4.6544 

4.6185 


-.0359 

-.004 

i 

4.484 
4.439 

4.485 

4.4595 

4.4584 

4.4571 

4.4510 

4.4487 

4.4465 

+ .0085 
+.0097 
+ .0106 

-.006 

-.027 

-.041 

j 

A 

4.698 

4.624 

4.700 

4.6614 

4.6657 

4.6676 

4.6228 

4.6269 

4.6307 


{- .0386 
{-.0388 
{-.0369 

-.004 

-.022 

-.043 

vS 

4.446 

4.4556 

4.4444 

+ .0112 

-.031 

Si 

4.688 

4.6675 

4.6342 


-.0333 

-.022 

o 

4.428 

4.4538 

4.4426 


+ .034 

O 

4.672 

4.6659 

4.6374 


-.0285 

+ .037 

N 

4.459 

4.4520 

4.4408 

+ .0112 

+ .044 

N 

4.659 

4.6634 

4.6402 


-.0232 

+ .036 

D 

4.460 

4.4502 

4.4391 

+ .0111 

+ .013 

D 

4.663 

4.6605 

4.6428 


{-.0177 

+ .027 

1877 

J 

4.441 

4.4487 

4.4375 


h .01 12 

+ .033 

1882 

T 

4.639 

4.6575 

4.6451 

+ .0124 

+ .027 

F 

4.456 

4.4477 

4.4363 


-.0114 

-.007 

F 

4.641 

4.6547 

4.6470 

+ .0077 

-.012 

M 

4.458 

4.4468 

4.4351 


-.0117 

-.002 

M 

4.641 

4.6524 

4.6487 

+ .0037 

-.016 

A 

4.434 

4.4462 

4.4342 


-.0120 

-.009 

A 

4.644 

4.6505 

4.6500 

+ .0005 

-.005 

M 

4.477 

4.4455 

4.4333 


-.0122 

-.004 

M 

4.641 

4.6493 

4.6510 


-.0017 

-.004 

J 

4.406 

4.427 

4.4443 

4.4425 

4.4327 

4.4323 


KOI 16 
-.0102 

-.006 

-.028 

J 

J 

4.649 

4.661 

4.6489 

4.6493 

4.6517 

4.6522 


-.0028 

-.0029 

-.003 

-.019 

A 

4.446 

4.4402 

4.4322 


-.0080 

-.041 

A 

4.663 

4.6504 

4.6523 


-.0019 

-.044 

S 

4.445 

4.4373 

4.4322 


-.0051 

-.030 

S 

4.679 

4.6522 

4.6523 


-.0001 

-.021 

0 

4.429 

4.4341 

4.4326 


r.0Q15 

+ .035 

0 

4.646 

4.6542 

4.6521 

+.0021 

+ .038 

N 

4.447 

4.4309 

4.4331 


-.0022 

+ .042 

N 

4.661 

4.6563 

4.6517 

+ .0046 

+ .034 

D 

4.429 

4.4276 

4.4337 


-.0061 

+ .018 

D 

4.641 

4.6579 i 

4.6510 

+ .0069 

+ .027 

1878 

J 

4.475 

4.4246 

4.4347 


-.0101 

+.033 

1883 

J 

4.657 

4.6591 

4.6502 


{-.0089 

+ .025 

F 

4.406 

4.4218 

4.4358 


-.0140 

-.007 

F 

4.660 

4.6596 

4.6493 


-.0103 

-.014 

M 

4.379 

4.4193 

4.4373 


-.0180 

-.005 

M 

4.661 

4.6596 

4.6483 


-.0113 

-.017 

A 

4.398 

4.4169 

4.4392 


-.0223 

-.008 

A 

4.639 

4.6592 

4.6472 


-.0120 

-.004 

M 

4.423 

4.4149 

4.4411 


-.0262 

-.004 

M 

4.664 

4.6588 

4.6459 


-.0129 

-.004 

J 

4.383 

4.4133 

4.4435 


-.0302 

-.006 

J 

4.673 

4.6584 

4.6446 


-.0138 

-.001 

J 

4.453 

4.4122 

4.4461 


-.0339 

-.027 

J 

4.660 

4,6582 

4.6433 


-.0149 

-.017 

A 

4.394 

4.4116 

4.4488 


-.0372 

1 -.042 

A 

4.668 

4.6579 

4.6421 


-.0158 

-.045 

S 

4.436 

4.4119 

4.4517 


-.0398 

1 -.028 

S 

4.652 

4.6574 

4.6409 


-.0165 

-.020 

O 

4.456 

4.4131 

4.4548 


-.0417 

+.035 

O 

4.654 

14.6562 

4.6397 


-.0165 

+ .038 

N 

4.390 

4.4151 

4.4583 


-.0432 

+ .041 

N 

4.641 

14.6544 

! 4.6385 


-.0159 

+ .033 

D 

4.390 

4.4183 

4.4620 


-.0437 

+ .021 

D 

4.644 

14.6515 

4.6374 

4 

-.0141 

+ .027 

1879 

J 

4.435 

4.4226 

4.4662 


-.0436 

+ .033 

1884 

J 

4.648 

4.6486 

4.6364 

4 

-.0122 

+ .022 

F 

4.437 

4.4282 

4.4704 


-.0422 

-.008 

F 

4.642 

4.6437 

4.6355 

- 

-.0082 

-.015 

M 

4.407 

4.4355 

4.4748 


-.0393 

-.009 

M 

4.633 

4.6381 

4.6347 

- 

-.0034 

-.018 

A 

4.482 

4.4446 

4.4795 


-.0349 

-.007 

A 

4.657 

4.6316 

4.6339 


-.0023 

-.003 

M 

4.442 

4. 4554 

4.4843 


-.0289 

-.004 

M 

4.660 

4.6249 

4.6332 


-.0083 

-.003 

J 

4,453 

4.4679 

4.4892 


-.0213 

-.006 

J 

4.594 

4.6170 

4.6326 


-.0156 

+.001 

J 

4.507 

4.4816 

4.4943 


-.0127 

-.026 

J 

4.602 

4.6103 

4.6322 


-.0219 

-.015 

A 

4.441 

4.495S 

4.4997 


-.0039 

—.042 

A 

4.594 

4.6039 

4.6320 


-.0281 

-.045 

S 

4.481 

4.5097 

4.5052 

+ .0045 

-.027 

S 

4.597 

4.5981 

4.6320 


-.0339 

-.020 

O 

4.570 

4.5227 

4.5109 

+.0118 

+ .036 

O 

4.591 

4.5931 

4.6320 


-.0389 

+ .038 

N 

4.536 

4.5339 

4.5167 

+ .0172 

+ .039 

N 

4.563 

4.5892 

4.6322 


-.0430 

+ .032 

D 

4.544 

4.5433 

4.5223 

+.0210 

+ .024 

D 

4.606 

4.5867 

4.6326 


-.0459 

+ .027 
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Bank Clearings Outside New York City 


Date 

] 

2 

3 

4 1 

5' 

Date 

j 

2 

3 

4 

5 

1885 

T 

4.608 

4.5860 

4.6331 


-.0471 

+ .020 

1890 

J 

4.820 

4.8134 

4.8092 


- . 0042 

+ .017 

F 

4.580 

i . £)£> 7 1 



-.0467 

-.016 

F 

4.813 

4.8211 

4.8119 


- . 0092 

-.017 

M 

4.584 


4 . 6,i48 


-.0447 

-.018 

M 

4.817 

4 . 8283 

4.8146 


-.0137 

-.018 

A 

4 . 606 




-.0413 

-.002 

A 

4.833 

4.8346 

, 4.8172 


-.0174 

+ .001 

M 

4.579 

4 . 6003 

4 . 6371 


-.0368 

-.002 

M 

4.860 

4.8396 

4.8198 


-.0198 

+ .004 

1 

4.612 

4 . 6069 

4.0385 


-.0316 

+ .002 

J 

4.838 

4.8429 

4.8221 


-.0208 

+ .003 

J 

4.631 




-.0260 

-.014 

J 

4.853 

4 . 8445 

4.8244 


-.0201 

-.013 

A 

4.598 


4- . 64 1 / 


-.0206 

-.045 

A 

4.849 

4.8443 

4.8267 


-.0176 

-.046 

S 

4.618 


4 . 6437 


-.0155 

-.020 

S 

4.856 

,4.8424 

4.8289 


-.0135 

-.023 

0 

4.640 




-.0106 

+ .038 

O 

4.S54 

4.S392 

4.8308 


-.0084 

+ .036 

N 

4.656 

4.6416 

4 . 6479 


-.0063 

+ .031 

N 

4.837 

4.8352 

4.8328 


-.0024 

+ .030 

D 

4 . 666 

4 . 6478 



-.0024 

+ .026 

D 

4.813 

4.8309 

4.8344 


-.0035 

+ .024 

1886 


4.6534 

4.6526 




1891 







J 

4.646 


- . 0008 

+ .018 

J 

4.819 

4.8267 

: 4.8359 


-.0092 

+ .018 

F 

4.664 

4.6585 

4.6553 


-.0032 

-.017 

F 

4. 8t7 

4.8232 

4.8372 


-.0140 

-.016 

M 

4.681 

4.6629 

4.6580 


-.0049 

-.018 

M 

4.804 

4.8208 

4.8384 


-.0176 

-.018 

A 

4.652 

4.6670 

4 . 6608 


-.0062 

-.002 

A 

4.828 

4.8197 

4.8396 


-.0199 

+ .002 

M 

4.642 


4.6636 


-.0073 

-.001 

M 

4.810 

4.8200 

4 . 8404 


-.0204 

+ . 004 

1 

4.678 

4.6748 

4 . 6665 


-.0083 

+ .003 

J 

4.809 

4.8217 

4.8413 


-.0196 

+ .003 

J 

4.695 

4.6791 

4 . 6697 


-.0094 

-.013 

J 

4.829 

4.8253 

4.8420 ! 


-.0167 

-.013 

A 

4.683 

4 . 6842 

4.6729 


-.0113 

-.045 

A 

4.830 

4.8291 

4.8424 


-.0133 

-.046 

S 

4.694 

4.6900 

4.6762 


-.0138 

-.020 

S 

4.870 

4.8333 

4.8426 j 


-.0093 

-.025 

0 

4.682 

4.6966 

4 .6795 


-.0171 

+ .038 

o 

4.844 

4.8376 

4.8428 


-.0052 

+ .035 

N 

4.708 

4.7038 

4.6830 


-.0208 

+ .031 

N 

4.829 

4.8416 

4.8429 


-.0013 

+ .031 

D 

4.720 

4.7112 

4.6866 


-.0246 

+ .026 

D 

4.840 

4.8444 

4.8428 ! 

+ .0016 

+ .025 

1887 



4.6902 




1892 







! 

4.691 

4.7183 


-.0281 

+ .017 

T 

4.838 

4.8475 

4.8426 


-.0049 

+ .019 

F 

4.707 

4.7248 



-.0309 

-.017 

F 

4.873 

4.8503 

4.8423 


-.0080 

-.016 

M 

4.752 

4.7303 

4.6977 


-.0326 

-.018 

M 

4.859 

4.8533 

4.8419 


-.0114 

-.017 

A 

4.745 

4.7343 

4.7015 


-.0328 

-.001 

A 

4.849 

4.8569 

4.8412 


-.0157 

+ .002 

M 

4.738 

4.7371 

4.7054 


-.0317 

.000 

M 

4.840 

4.8613 

4.8408 


-.0205 

+ .005 

J 

4.767 

4.7384 

4.7093 


-.0291 

+ .004 

J 

4.873 

4.8666 

4.8400 


-.0266 

+ .002 

I 

4.727 

4.7383 

4.7132 


-.0251 

-.012 

J 

4.861 

4.8726 

4.8393 


-.0333 

-.014 

A 

4.735 

4.7371 

4.7171 


- . 0200 

-.045 

A 

4.879 

4.8788 

4.8385 


-.0403 

-.046 

S 

4.738 

4.7352 

4.7210 


-.0142 

-.020 

S 

4.882 

4.8842 

4.8375 


-.0467 

-.026 

0 

4.714 

4.7327 

4.7248 


-.0079 

+ .038 

o 

4.869 

4.8880 

4.8366 


-.0514 

+ .034 

■N 

4.747 

4.7302 

4.7286 


K0016 

+ .030 

N 

4.882 

4.8900 

4.8355 


-.0545 

+ .031 

D 

4.724 

4.7281 

4.7324 


-.0043 

+ .025 

D 

4.891 

4.8884 

4.8342 


h.0542 

+ .025 

1888 



4.7362 




1893 







J 

4.716 

4.7267 


-.0095 

+ .016 

J 

4.888 

4.8834 

4.8329 


-.0505 

+ .020 

F 

4.729 

4.7264 

4.7399 


-.0135 

-.017 

F 

4.894 

4.8753 

4.8317 


-.0436 

-.015 

' M 

4.716 

4.7273 

4.7435 


-.0162 

-.018 

M 

4.883 

4.8644 

4.8303 


-.0341 

-.016 

A 

4.725 

4.7295 

4.7470 


-.0175 

.000 

A 

4.873 

4.8506 

4.8289 


-.0217 

+ . 003 

M 

4.742 

4.7329 

4.7503 


-.0174 

+.001 

M 

4.874 

4.8362 

4.8272 


-.0090 

+ .004 

J 

4.734 

4.7371 

4.7537 


-.0166 

+ .004 

J 

4.827 

4.8212 

4.8257 


-.0045 

+ .002 

J 

4.736 

4.7420 

4.7569 


-.0149 | 

-.012 

J 

4.791 

4.8065 

4.8239 


-.0174 

-.015 

A 

4.758 

4.7473 

4.7600 


-.0127 

-.046 

A 

4.723 

4.7927 

4.8223 


-.0296 

-.046 

S 

4.747 

4.7525 

4.7630 


-.0105 

-.021 

S 

4.746 

4.7806 

4.8208 


-.0402 

-.027 

o 

4.781 

4.7575 

4.7659 


-.0084 

+ .037 

O 

4.754 

4.7708 

4.8193 


-.0485 

+ .033 

N 

4.754 

4.7620 

4.7689 


-.0069 

+ .030 

N 

4.779 

4. 7639 

4.8177 


-.0538 

+ .031 

D 

4.759 

4.7658 

4.7718 


-.0060 

+ .024 

D 

4.774 

4.7601 

4.8162 


-.0561 

+ .026 

1889 







1894 







J 

4.774 

4.7690 

4.7748 


-.0058 

+ .017 

J 

4.784 

4.7593 

4.8146 


-.0553 

+ .021 

F 

4.778 

4.7714 

4.7776 


-.0062 

-.017 

F 

4.759 

4.7611 

4.8130 


-.0519 

-.015 

M 

4.773 

4.7733 

4.7806 


-.0073 

-.018 

M 

4.776 

4.7648 

4.8116 


-.0468 j 

-.015 

A 

4.762 

4.7749 

4.7836 


-.0087 

+ .001 

A 

4.771 

4.7696 

4.8101 


-.0405 

+ .004 

M 

4.778 

4.7763 

4. 7863 


-.0100 

+ .003 

M 

4.780 

4.7747 

4.8089 


-.0342 | 

+ .004 

J 

4.773 

4.7779 

4.7893 


-.0114 

+ .003 

J 

4.772 

4.7794 

4.8076 


-.0282 

+ .002 

J 

4.799 

4.7801 

4.7921 


-.0120 

-.012 

J 

4.768 

4.7833 

4.8064 


-.0231 1 

-.016 

A 

4.786 

4.7831 

4.7950 


-.0119 

-.046 

A 

4.804 

4.7864 

4.8052 


-.0188 

-.046 

S 

4.773 

4.7872 

4.7978 


-.0106 

-.022 

S 

4.790 

4.7891 

4.8042 


-.0151 I 

-.027 

O 

4.800 

4.7924 

4.8005 


-.0081 

+ .037 

O 

4.800 

4.7917 

4.8032 


-.0115 1 

+ .031 

N 

4.795 

4.7987 

4.8034 


-.0047 

+ .030 

N 

4.799 

4.7947 

4.8022 


-.0075 

+ .030 

D 

4.789 

4.S05S 

4.8063 


-.0005 

+ .024 

D 

4.798 

4.7985 

4.8013 


-.0028 

+ .027 
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TABLE 29 — Continued 

Bank Clearings Outside New York City 


4 8138 4.7995 +.0143 
4.8194 4.7990 +.0204 
4.8246 4.7985 +.0261 
4.8292 4.7983 +.0309 
4.8330 4.7981 +.0349 


1.7982 +.0374 

1.7983 +.0387 
1.7987 +.0383 
1 7994 +.0362 
1.8002 +.0326 


-.014 M 
+ .004 A 
+ .003 M 

+ .002 J 

-.016 J 


4.969 4.9758 

4.972 4.9729 

4.973 4.9702 
4.968 4.9682 
4.975 4.9672 
4.981 4.9675 
4.968 4.9694 

4.970 4.9730 
4.956 4.9783 
4.979 4.9851 
4.995 4.9931 
4.993 5.0017 


4.818 1.8288 
1.809 4.8238 
4.800 4.8183 
4.815 4.8125 
4.802 4.8069 
4.815 4.8017 

4.819 4.7971 
4.774 4.7935 
4.784 4.7909 

4.795 1.7894 

4.796 1.7893 
4.812 1.7906 


+ .022 J 
-.014 F 
-.013 M 
+ .005 A 
+ .002 M 
+ .001 J 


--.0097 -.003 
+ .0119 .000 
--.0131 -.014 
--.0134 -.047 
--.0131 -.028 
--.0120 +.026 


4.784 4.7934 
4.798 1.7978 
4.798 4.8037 
4.803 4.8109 
4.793 4.8192 
4.818 4.8283 
4.838 4.8376 
4.853 4.8466 
4.894 4.8547 
4.858 4.8616 
4.867 1.8668 
4.873 1.8702 


J 4.867 4.8721 
F 4.890 4.8727 
M 4.883 4.8727 
A 4.857 4.8727 
M 4.866 4.8737 
J 4. 888 4.8756 
J 4.851 4.8795 
A 4.892 4. 8855 
S 4.888 4.8928 
O 4.878 4.9024 
N 4.911 4.9133 
D 4.931 4.9249 

1899 

J 4,946 4.9366 
F 4.966 4.9483 
M 4.983 4.9586 
A 4.963 4.9674 
M 4.972 4.9745 
J 4.972 4.9797 
J 4.970 4.9830 
A 4.982 4.9846 
S 4.994 4.9846 
Q 4.985 4.9834 
N 4.982 4.9814 
D 4.977 4.9788 


-.011 M 
+ .006 A 

+ .001 M 

+ .001 J 

-.016 J 
-.048 A 
-.029 S 
+ .027 O 

+ .028 N 

+ .028 D 

1903 

+ .024 J 

-.012 F 
-.010 M 
+ .006 A 

.000 M 
+ .001 J 

-.016 J 


4.9190 +.0176 
4.9237 +.0246 
4.9283 +.0303 
4.9329 +.0345 
4.9374 +.0371 


5.067 5.0580 
5.055 5.0597 
5.054 5.0617 
5.081 5.0641 
5.081 5.0665 
5.048 5.0690 
5.090 5.0713 
5.063 5.0734 
5.089 5.0752 
5.083 5.0769 
5.063 5.0785 
5.071 5.0801 


5.084 5.0816 ' 

5.083 5.0832 
5.075 5.0847 
5.087 5.0859 
5.075 5.0866 
5.101 5.0868 
5.105 5.0863 
5.079 5.0850 
5.090 5.0831 
5.090 5.0806 
5.064 5.0779 
5.078 5.0753 


1904 

+ .025 J 
-.012 F 


5.0731 5.0991 
5.0718 5.1018 
5.0717 5.1045 


-.0345 -.008 
-.0332 -.002 
-.0310 -.013 
-.0278 -.045 
-.0241 -.026 
-.0203 +.026 
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Bank Clearings Outside New Yoke City 


Date 

1 

2 

3 

4 

5 

Date 

! 

2 

3 

4 

5 

1905 

J 

5 . 106 

5.1222 

5.1319 

-.0097 

+ .027 

1910 

T 

5.260 

5.2671 

5 . 2402 

+ .0269 

+ .025 

F 

5.121 

5.1279 

5.1344 

-.0065 

-.010 

F 

5.263 

5.2685 

5.2426 

+ .0259 

-.009 

M 

5.140 

5.1333 

5.1370 

-.0037 

+ .001 

M 

5.285 

5 . 2692 

5.2450 

+ .0242 

+ .006 

A 

5.183 

5.1385 

5.1396 

-.0011 

+ .008 

A 

5.274 

5.2692 

5.2477 

+ .0215 

+ .008 

M 

5.149 

5.1437 

5.1421 

--.0016 

-.009 

M 

5.256 

5.2687 

5.2502 

+ .0185 

-.014 

J 

5.147 

5.1488 

5.1445 

--.0043 

-.003 

1 

5.270 

5.2668 

5.2529 

+ .0139 

-.005 

J 

5.136 

5.1537 

5.1469 

--.0068 

-.012 

J 

5.259 

5.2656 

5.2555 

+ .0101 

-.012 

A 

5.157 

5.1584 

5.1493 

--.0091 

-.044 

A 

5.261 

5.2644 

5.2581 

+.0063 

-.044 

S 

5.164 

5.1628 

5.1518 

--.0110 

-.026 

S 

5 . 262 

5.2634 

5.2607 

+ .0027 

-.023 

0 

5 . 156 

5.1669 

5.1541 

--.0128 

+ .026 

o 

5.256 

5.2626 

5 . 2634 

-.0008 

+ .028 

N 

5.175 

5.1705 

5.1564 

--.0141 

+ .022 

N 

5.269 

5.2622 

5.2660 

-.0038 


D 

5.178 

5.1737 

5.1586 

4*. 0151 

+ .019 

D 

5.267 

5.2621 

5.2687 

-.0066 

+ .019 

1906 

J 

5-201 

5.1766 

5.1608 

+ .0158 

+ .027 

1911 

J 

5.262 

5.2625 

5.2713 

-.0088 

+ .024 

F 

5.194 

5.1790 

5.1630 

--.0160 

-.010 

F 

5.261 

5.2632 

5.2739 

-.0107 

-.009 

M 

5.185 

5.1811 

5.1652 

--.0159 

+ .002 

M 

5.272 

5.2643 

5.2764 | 

-.0121 

+ .006 

A 

5-167 

5.1831 

5.1673 

1 --.0158 

+ .008 

A 

5.252 

5.2656 

5.2787 1 

-.0131 

+ .008 

M 

5.179 

5.1850 

5.1692 

--.0158 

-.010 

M 

5.270 

5.2674 

5.2809 I 

-.0135 

-.014 

J 

5.186 

5.1870 

5.1713 

--.0157 

-.004 

J 

5.280 

5.2692 

5.2830 

-.0138 

-.005 

J 

5.176 

5.1896 

5.1733 

--.0163 

-.012 

J 

5.267 

5.2713 

5.2849 

-.0136 

-.012 

A 

5-198 

5.1930 

5.1752 

--.0178 

-.043 

A 

5.277 

5.2736 

5.2868 

-.0132 

-.044 

S 

5-183 

5.1973 

5.1770 

--.0203 

-.025 

S 

5.282 

5.2761 

5.2885 

-.0124 

-.023 

O 

5.210 

5.2027 

5.1788 

--.0239 

+ .027 

O 

5.265 

5.2786 

5.2900 

-.0114 

+ .028 
+ .022 

N 

5-216 

5.2089 

5.1807 

--.0282 

+ .022 

N 

5.283 

5.2815 

5.2913 

-.0098 

D 

5.206 

5.2154 

5.1824 

+ .0330 

+ .019 

D 

5.278 

5.2848 

5.2926 

-.0078 

+ .019 

1907 

J 

5.225 

5.2216 

5.1842 

+ .0374 

+.027 

1912 

T 

5 . 290 

5.2883 

5.2936 

-.0053 

+ .023 

F 

5.225 

5.2266 

5.1859 

-.0407 

-.010 

F 

5.301 

5.2921 

5.2943 

-.0022 

-.009 

M 

5.222 

5.2298 

5.1877 

--.0421 

+ .003 

M 

5.291 

S .2961 

5.2951 

--.0010 

+ .006 

A 

5.223 

5.2312 

5.1893 

--.0419 

+ .008 

A 

5.311 

5.3002 

5.2957 

--.0045 

+ .008 

M 

5.234 

5.2280 

5.1908 

+ .0372 

-.011 

M 

5.311 

5.3043 

5.2961 

+ .0082 

-.014 

J 

5.217 

5.2231 

5.1922 

+ .0309 

-.004 

.T 

5.289 

5.3081 

5.2965 

+ .0116 

-.005 

J 

5.234 

5.2158 

5.1937 

+.0221 

-.012 

J 

5.308 

5.3116 

5.2968 

+.0148 

-.012 

A 

5.230 

5.2066 

5.1950 

, +.0116 

-.043 

A 

5.318 

5.3144 

5.2969 

+ .0175 

-.044 

S 

5.213 

5.1956 

5.1965 

! -.0009 

-.024 

S 

5.305 

5.3168 

5.2969 

+ .0199 

-.023 

O 

5.240 

5.1859 

5.1977 

! -.0118 

+.027 

O 

5.333 

5.3184 

5.2969 

+.0215 

+ .029 

N 

5-132 

5.1755 

5.1990 

-.0235 

+ .021 

N 

5.325 

5.3194 

5.2969 

+ .0225 

+ .022 

D 

5.109 

5.1671 

5.2003 

-.0332 

+.019 

D 

5.313 

5.3198 

5.2970 

+ .0228 

+ .020 

1908 

J 

F 

5.155 

5.1593 

5.2015 

-.0422 

+ .026 

1913 

J 

5.331 

5.3198 

5.2970 

+ .0228 
+.0222 

+ .022 

5 . 143 

5.1535 

5.2027 

-.0492 

-.010 

F 

1 5.334 

5.3192 

5.2970 

-.010 

M 

5.145 

5.1501 

5.2039 

-.0538 

+ .004 

M 

5.306 

5.3189 

5.2972 

+ .0217 

+ .005 
+ .007 

A 

5.156 

5.1494 

5.2051 

-.0557 

+ .007 | 

A 

5.317 

5.3186 

5.2975 

+ .0211 

M 

5.153 

5.1502 

5.2062 

-.0560 

-.013 

M 

5.318 

5.3186 

5.2978 

+ .0208 

-.014 

J 

5.157 

5.1545 

5.2076 

-.0531 

-.005 

J 

5.308 

5.3189 

5.2982 

+ .0207 

-.034 

J 

5.177 

5.1597 

5.2088 

-.0491 

-.011 

J 

5.319 

5.3196 

5.2987 

+ .0209 

-.011 

A 

5.165 

5.1679 

5.2099 

-.0420 

-.043 

A 

1 5.308 

5.3204 

5.2993 

+ .0211 

-.043 

S 

5 . 192 

5.1761 

5.2111 

-.0350 

-.024 

S 

5.328 

5.3215 

5.3001 

+ .0214 

-.022 

O 

5.181 

5.1844 

5.2124 

-.0280 

+ .027 

O 

5.332 

5.3221 

5.3008 

+ .0213 

+ .029 

N 

5.191 

5,1923 

5.2138 

-.0215 

+.021 

N 

5.306 

5.3225 

5.3019 

+ .0206 

+ .023 

D 

5.207 

5.2006 

5.2152 

-.0146 

+ .019 

D 

5.321 

5.3222 

5.3031 

+ .0191 | 

+ .020 

1909 

J 

5.202 

5.2065 

5.2167 

-.0102 

+ .026 

1914 

J 

5.327 

5.3211 

5.3045 

+ .0166 

i 

+ .021 

F 

5.209 

5.2126 

5.2182 

-.0056 

-.009 

F 

5.319 

5.3190 

5.3060 

+ .0130 

-.011 

M 

5.220 

5.2184 

5.2199 

-.0015 

+.005 

M 

5.316 

5.3162 

5.3077 

+ .0085 

r + .004 

A 

5.227 

5.2240 

5.2217 

+ .0023 

+ .008 

A 

5.324 

5.3124 

5.3096 

+ .0028 

+ .007 

M 

5.219 

5.2298 

5.2234 

— .0064 

-.013 

1 M 

5.301 

5.3084 

5,3116 

-.0032 

-.014 

J 

5.237 

5.2356 

5.2254 

--.0102 

-.005 

J 

5.317 

5.3037 

5.3138 

-.0101 

-.003 

J 

5.238 

5.2414 

5.2274 

+ .0140 

-.012 

J 

5.325 

5.2989 

5.3163 

-.0174 

-.011 

A 

5.242 

5.2470 

5.2294 

+ .0176 

-.044 

A 

5.284 

5.2944 

5.3189 

-.0245 

■ -.042 

S 

5.256 

5.2522 

5.2313 

--.0209 

-.023 

S 

5.282 

5.2905 

5.3216 

-.0311 

-.021 

o 

5.252 

5.2568 

5.2335 

+ .0233 

+ .028 

o 

5.271 

5.2871 

5.3246 

-.0375 

+ .030 

N 

5.265 

5.2607 

5.2356 

--.0251 

+ .022 

N 

5.260 

5.2850 

5.3279 

-.0429 

+ .023 

D 

5.271 

5.2638 

5.2379 

--.0259 

+ .019 

D 

5.279 

5.2843 

5 .3312 

-.0469 

+ .021 
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Bank Clearings Outside New York City 


Date 

1 

2 

3 


4 

5 

Date 

1 

2 

3 


4 

5 

1915 


5.2851 

5.3349 


-.0498 

+ .019 

1917 

T 

5.514 

5.5117 

5. 4876 

+ .0241 

+ .017 



5.2877 

5.3386 


-.0509 

-.013 

F 

5.517 

5.5212 

5.4965 


r .0247 

-.017 


5 .308 

5.2923 

5 . 3428 


-.0505 

+ .003 

M 

5.532 

5.5298 

5.5055 


.0243 

+ .001 




5.3471 


-.0485 

+ .005 

A 

5.537 

5.5372 

5.5145 


+ 0227 

+ .002 

M 


5.3066 

5. 35 16 


-.0450 

-.014 

M 

5.554 

5.5433 

5.5233 


-.0200 

-.014 


5 157 

5.3561 


-.0404 

-.001 

1 

5.548 

5. 5482 

5.5326 


-.0156 

+ .002 

j 


5.3257 

5.3613 


-.0356 

-.011 

J 

5.541 

5. 5523 

5.5414 


-.0109 

-.011 

5.313 

5.3360 

5.3665 


-.0305 

-.041 

A 

5.563 

5.5561 

5.5503 


-.0058 

-.036 


5 535 

5.3465 

5.3718 


-.0253 

-.019 

S 

5.546 

5.5601 

5.5592 

■- 

r .0009 

-.016 


5.353 

5.3568 

5.3774 


-.0206 

+ .030 

o 

5.578 

5.5648 

5.5682 


-.0034 

+ .030 


5.5,53 

5.3670 

5.3833 


-.0163 

+ .023 

N 

5.596 

5.5705 

5.5768 


-.0063 

+ .021 

D 

5.393 

S.3772 

5.3893 


-.0121 

+ .022 

D 

5.562 

5.5774 

5.5851 


-.0077 

+ .024 

1916 

T 

5 . 384 

5.3874 

5.3955 


-.0081 

+ .018 

1918 

J 

' 

5.567 

5.5852 

5.5934 | 


-.0082 

+ .015 

F 

5.410 

1.5.3978 

5.4019 

■ 

-.0041 

-.015 

F 

5.572 

5.5936 

5.6014 ! 


-.0078 

-.019 

M 

5.421 

5.4083 

5.4086 


-.0003 

+ .002 

M 

5.597 

5.6021 

5.6092 


-.0071 

.000 

A 

5.409 

15.4188 

5.4157 

H 

I-.0031 

+.004 

A 

5.615 

5.6104 

5.6168 


-.0064 

+ .00.1 

M 

T 

5.435 

|5.4293 

5.4229 

H 

b . 0064 

-.014 

M 

5.626 

5.6179 

5.6241 1 


-.0062 

-.013 

5 . 432 

5.4397 

5.4307 

- 

b.0090 

.000 

J 

5.616 

5.6245 

5.631! j 


-.0066 i 

+ .003 

J 

5.423 

.5.4499 

5.4381 


-.0118 

-.011 

J 

5.641 

5.6301 

5.6379 


-.0078 

-.010 

A 

5,454 

5.4600 

5.4461 


-.0139 

-.039 

A 

5.665 

5.6347 

5.6441 ] 


-.0094 

-.035 

s 

5.471 

5.4703 

5.4537 


-.0166 

-.018 

s 

5.642 

5.6387 

5.6499 j 


-.0112 

-.014 

0 

5.480 

5.4806 

5.4621 


-.0185 

+ .030 

O 

5.661 

5.6423 

5.6558 


-.0135 

+ .029 

N 

5.509 

5.4910 

5.4702 


-.0208 

+ .022 

N 

5.644 

5.6458 

5.6611 


-.0153 ■! 

+ .018 

D 

5.502 

5.5015 

5.4789 


b.0226 

+ .023 

D 

5.635 

5.6495 

5.6659 


-.0164 

+ .025 








1919 

J 

5.657 

5.6538 

5.6703 


-.0165 

+.01 


Bank Debits for 140 Outside Cities 


Date 

1 

2 

3 


4 

5 

Date 

1 

2 

3 

4 

5 

1919 

T ■ 

5.719 

5.7158 

5.7324 


-.0166 

+.015 

1921 

J 

5.751 

5.7635 

5.7685 

-.0050 

+.013 

F 

5.709 

5 . 7208 

5.7366 


-.0158 

-.020 

F 

5.737 

5.7509 

5.7680 

-.0171 

-.020 

M 

5.698 

5.7269 

5.7406 


-.0137 

.000 

M 

5.726 

5.7392 

5.7675 

-.0283 

+ .001 

A 

5.709 

5.7341 

5.7443 


-.0102 

,000 

A 

5.724 

5.7288 

5.7668 

-.0380 

.000 

M 

5.744 

~ ; 25 

5.7477 


-.0052 

-.013 

M 

5.708 

5.7201 

5.7660 

-.0459 

-.013 

T 

5.764 

3.7520 

5.7508 


r.0012 

+ .005 

1 

5.715 

5.7134 

5.7653 

-.0519 

+ .008 

J 

5.789 

5 . 7625 

5.7537 


-.0088 

-.010 

J 

5.700 

5.7089 

5.7646 

-.0557 

-.010 

A 

5.790 

5.7734 

5.7562 


-.0172 

-.034 

A 

5.716 

5.7064 

5.7637 

-.0573 

-.034 

S 

5 . 793 

5 . 7845 

5.7584 


-.0261 

-.013 

S 

5.725 

5.7059 

5.7630 

-.0571 

-.011 

O 

5.787 

5 . 7952 

5.7605 


-.0347 

+ .028 

O 

5.707 

5. 7068 

5.7623 

-.0555 

+ .025 

N 

5.791 

5.8052 

5 . 7623 


-.0429 

+ .015 
+.027 

N 

5.716 

5.7089 

5.7617 

-.0528 

+ .010 

D 

5.818 

5.8141 

5.7640 


b.0501 

D 

5.721 

5.7115 

5.7611 

-.0496 

+ .029 

1920 
J 1 

5.832 

5.8215 

5.7652 


b.0563 

+.014 

1922 

J 

5.697 

5.7144 

5.7606 

-.0462 

+ .012 

F 

5.806 

5.8272 

5.7664 


b.060S 

-.020 

F 

5.720 

5.7175 

5.7601 

-.0426 

-.020 

M 

5.834 

5.8312 

5.7674 


b.0638 

.000 

M 

5.725 

5.7208 

5.7598 

-.0390 

+ .002 

A 

5.831 i 

5.8332 

5.7682 


b.0650 

.000 

A 

5.717 

5.7243 | 

5.7595 

-.0352 

+ .001 

M 

5.816 

5.8330 

5.7688 


+ 0642 

-.013 

M 

5.733 

5.7285 

5.7593 

-.0308 

-.012 

J 

5.829 

5.8308 

5.7693 


+0615 

+ .007 

J 

5.749 

5.7336 

5.7593 

-.0257 

+.009 

J 

5.837 

5.8263 

5.7696 


h.0567 

-.010 

J 

5.732 

5.7396 

5.7594 

-.0198 

-.010 

A 

5.818 

5.8195 

5.7697 


b.0498 

-.033 

A 

5.744 

5.7465 

5.7596 

-.0131 

-.035 

S 

5.831 

5.8109 

5.7697 


-.0412 

-.012 

S 

5.753 | 

5.7540 

5.7600 

-.0060 

-.011 

o 

5.802 

5.8005 

5.7694 


h.0311 

+.027 

O 

5.750 

5.7616 

5 . 7604 

+.0012 

+ .024 

N 

5.801 

5.7888 ! 

5.7691 1 


b.0197 

+ .012 

N 

5.749 

5.7689 

5.7611 

+.0078 

+ .008 

D 

5.793 

5.7763 

5,7688 

= 

b.0075 

+ .028 

D 

5.771 

5.7756 

5.7619 

+ .0137 

+ .030 
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Bank Debits fob. 140 Outside Cities 


Date 

1 

2 

3 


5 

Date 

1 

2 

3 

4 

5 

1923 







1928 






1 

5.791 

5.7813 

5.7628 


-.0185 

+ .011 

1 

5.89S 

5.9039 

5.9225 

-.0186 

+ .009 

F 

5.800 

5 . 7859 

5 . 7640 


-.0219 

-.019 

F 

5.890 

5.9069 

5.9247 

-.0178 

-.015 

M 

5.799 

5 . 7892 

5 . 7653 


-.0239 

+ .003 

M 

5.915 

5.9102 

5.9267 

-.0165 

+ .006 

A 

5,795 

5.7915 

5.7 667 


-.0248 

+ .002 

A 

5.920 

5.9134 

5.92S6 

-.0152 

+ .005 

M 

5.807 

5 . 7928 

5.7681 


-.0247 

-.011 

M 

5.936 

5.9167 

5.9303 

-.0136 

-.007 

J 

5.804 

5.7931 

5.7698 


-.0233 

+ .010 

1 

5.946 

5.9199 

5.9319 

-.0120 

+ .009 

J 

5.778 

5.7928 

5.7717 


-.0211 

-.010 

J 

5.896 

5.9228 

5.9332 

-.0104 

-.009 

A 

5. 783 

5.7918 

5.7738 


-.0180 

-.036 

A 

5.918 

5.9256 

5.9339 

-.0083 

-.040 

S 

5.770 

5 . 7904 

5.7759 


-.0145 

-.010 

S 

5.921 

5.9285 

5 .9345 

-.0060 

-.010 

0 

5.781 

5 . 7885 

5.7782 


-.0103 

+ .023 

O 

5.931 

5.9316 

5.9346 

-.00.30 

+ .020 

N 

5.785 

5.7867 

5.7806 


-.0061 

+ .006 

N 

5.933 

5.9353 

5.9345 

+ .0008 

+ .003 

D 

5.788 

5.7850 

5.7831 


K0019 

+ .030 

D 

5.952 

5.9396 

5.9344 

+ .0052 

+ .029 

1924 







1929 






1 

5.785 

5 . 7838 

5.7859 


-.0021 

+ .011 

r 

5.949 

5.9444 

5.9342 

+ .0102 

+ .009 

F 

5 . 799 

5.7833 

5.7887 


-.0054 

-.018 

F 

5 . 956 

5.9496 

5.9333 

+ .0163 

-.014 

M 

5.788 

5.7838 

5.7916 


-.0078 

+ .004 

M 

5.952 

5.9546 

5.9320 

+ .0226 

+ .006 

A 

5.796 

5.7850 

5 . 7945 


-.0095 

+ .003 

A 

5.946 

5.9589 

5.9304 

+ .0285 

+ .005 

M 

5 . 789 

5.7871 

5.7975 


-.0104 

-.010 

M 

5.939 

5.9622 

5.9282 

+ .0340 

-.007 

j 

5.775 

5.7898 

5 . 8005 


-.0107 

+ .010 

T 

5.936 

5.9641 



+ .009 

J 

5.790 

5.7932 

5 . 8035 


-.0103 

-.010 

J 

5.972 

5 . 9644 



-.009 

A 

5.795 

5.7970 

5 . 8066 


-.0096 

-.037 

A 

6.000 

5.9630 



-.040 

S 

5.794 

5.8012 

5 . 8098 


-.0086 

-.010 

S 

5.969 

5.9602 



-.010 

0 

5.807 

5.8058 

5.8127 


-.0069 

+ .022 

O 

5.998 

5.9558 



+ .019 

N 

5 . 793 

5.8106 

5.8157 


-.0051 

+ .005 

N 

5.975 

5.9500 



+ .003 

D 

5.818 

5.8158 

5.8187 


-.0029 

+ .030 

D 

5.910 

5.9430 



+ .029 

1925 







1930 






J 

5.847 

5.8211 

5.8216 


-.0005 

+ .010 

J 

5.911 

5.9349 



+ .008 

F 

5.839 

5.8266 

5 . 8245 


-.0021 

-.017 

F 

5.900 

5.9259 



-.014 

M 

5.832 

5.8320 

5.8273 


r.0047 

+ .004 

M 

5.900 

5.9160 



+ .007 

A 

5.834 

5.8362 

5 . 8300 


-.0062 

+ .003 

A 

5.904 

5.9056 



+ .005 

M 

5.829 

5.8410 

5.8326 


-.0084 

-.010 

M 

5 . 902 

5.8951 



-.006 

J 

5.849 

5.8454 

5.8353 


-.0101 

+ .010 

J 

5.906 

5.8848 



+ .009 

J 

5.852 

5 . 8493 

5.8379 


-.0114 

-.009 

J 

5.883 

5.8750 



-.009 

A 

5.845 

5.8526 

5 . 8404 


-.0122 

-.038 

A 

5.870 

5.8657 



-.040 

S 

5.853 

5.8565 

5.8429 


r.0136 

-.010 

S 

5.860 

5.8574 



-.010 

0 

5.869 

5.8589 

5.8456 


K 0133 

+.021 

0 

5.864 

5.8497 



+ .019 

N 

5.848 

5 . 8609 

5.8481 


r .0128 

+ .004 

N 

5.815 

5.8424 



+ .002 

D 

5.860 

5.8625 

5.8507 


r.0118 

+ .030 

D 

5.843 

5.8352 



+ .029 

1926 







1931 






J 

5.872 

5.8636 

5.8531 

! H 

+0105 

+.010 

J 

5.837 

5.8280 



+.008 

F 

5.872 

5.8643 

5.8558 

H 

r.0085 

-.016 

F 

5.799 

5.8202 



-.014 

M 

5.874 

5.8646 

5.8585 

+ .0061 

+.005 

M 

5.790 

5.8119 



+ .007 

A 

5.872 

5.8645 

5.8611 

+ .0034 

+ .004 

A 

5.811 

5.8030 



+ .005 

M 

5.849 

5.8643 

5.8638 

+ .0005 

-.009 

M 

5.790 

5.7935 



-.006 

J 

5.844 

5.8640 

5.8667 


-.0027 

+ .010 

J 

5.802 

5.7835 



+ .009 

J 

5.885 

5.8639 

5 . 8696 


-.0057 

-.009 

J 

5.783 

5.7726 



-.009 

A 

5.865 

5.8641 

5.8725 


-.0084 

-.039 

A 

5.767 

5.7608 


: 

-.040 

S 

5.862 

5.8649 

5.8755 


-.0106 

-.010 

S 

5.754 

5.7482 



-.010 

0 

5.864 

5.8661 

5.8787 


-.0126 

+ .021 

O 

5.748 

5.7347 


. ■ : ■ 

+ .019 

N 

5.853 

5.8679 

5.8816 


-.0137 

1 +.004 

N 

5.667 

5.7205 



+ .002 

D 

5.869 

j5 .8700 

5.8847 


-.0147 

+ .029 

D 

5.713 

5.7058 



+ .029 

1927 







1932 






J 

5.870 

5.8725 

5.8879 


-.0154 

+ .009 

J 

5.702 

5.6909 



+ .008 

F 

5.887 

5.8751 

5.8910 


-.0159 

-.016 

F 

5.661 

5.6760 



-.014 

M 

5.883 

5.8777 

5.8942 


-.0165 

+ .006 

M 

5.639 

5.6613 



+ .007 

A 

5.S91 

'5. 8803 

5.8973 


-.0170 

+.004 

A 

5.675 

5.6470 



+ .005 

M 

5.876 

5.8829 

5.9004 


-.0175 

-.008 

M 

5.611 

5.6332 



-.006 

J 

5.890 

5 .8855 

5.9035 


-.0180 

+ .010 

J 

5.625 

5.6204 



+ .009 

J 

5.878 

5 . 8881 

5.9065 


-.0184 

-.009 

J 

5.615 

5.6088 



-.009 

A 

5.891 

5.8906 

5.9094 


-.0188 

-.039 

A 

5.619 

5.5987 



-.040 

S 

5.902 

5 . 8932 

5.9122 


-.0190 

-.010 

S 

5.604 

5.5906 



-. 010 

0 

5.889 

5.8957 

5.9149 


-.0192 

+ .020 

o 

5.581 

S .5846 



+ .019 

N 

5.897 

5.8983 

5.9175 


-.0192 

+ .003 

N 

5.560 

5.5808 



+ .002 

D 

5.903 

5.9010 

5.9200 


-.0190 

+ .029 

D 

5.588 

5.5789 



+ .029 
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TABLE 29— Concluded 


Bank Debits fob 140 Outside Cities 


Date 

1 

2 

3 

4 

5 

Date 

1 

2 

3 

4 

5 

1933 






1935 






1 

S .583 

5.5788 



+ .008 

1 

5.679 




+ .008 

F 

5.584 

5.5801 



-.014 

F 

5.687 




-.014 

M 


5.5826 



+ .007 

M 

5.702 




+ .007 

A 

5.544 

5.5859 



+ .005 

A 

5.71S 




+ .00S 

M 

5.576 

5.5902 



-.006 

M 

5.709 




-.006 

f 

5.627 

5.5952 



+ .009 

J 

5.716 




+ .009 

J 

5 . 660 

5 . 6010 



-.009 

J 

5 . 739 




-.009 

A 

5 . 641 

5 . 6075 



-.040 

A 

5.743 




-.040 

S 

5.620 

5.6144 



-.010 

S 

5.713 




-.010 

O 

5 . 604 

5.6213 



+.019 

O 

5.719 




+ .019 

N 

5.597 

5.6279 



+ .002 

N 

5,746 




+ .002 

D 

5 . 603 

5 . 6338 



+ .029 

D 

5.754 




+ .029 

1«).U 






1936 






J 

5.621 

5.6387 



+ .008 

J 

5.744 




+ .008 

F 

5.65H 

5.6426 



-.014 







M 

' 5.650 

5.6458 



+ .007 







A 

5.667 

5.6486 



+ .005 







M 

5.669 




-.006 







J 

i 5.683 




+ .009 







J 

1 5.661 ! 




-.009 







A 

5 .676 




-.040 







S 

5.643 




-.010 







0 

5.650 




+ .019 







N 

5,648 




+ .002 







D 

| 5.676 




+ .029 








*Not available, complete data not having been reported on account of bank holidays. 
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TABLE 30 

Deflated 1 Bank Clearings Outside New York City, Monthly, 
January 1875 -January 1919, Inclusive; Deflated 1 Bank 
Debits for 140 Outside Cities, Monthly, 

January 1919 -January 1936 

Col. 1. Logarithms of Data Adjusted for Seasonal Fluctuations. 
Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve (logarithms) from Trend 
Curve (logarithms). 

Col. 5. Changing Seasonal Fluctuations (logarithms). 

For details of the nature of the graduations given in Columns 2 and 
3 and of the seasonal given in Column 5 of this table, see Appendix D. 


1 Deflated by dividing the Clearings Figures of Table 27 by Carl Snyder’s “Index of General 
Price Level.” 
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APPENDIX 


TABLE 30 


Deflated Bank Clearings Outside New York City 


Dale 

1 

2 

, 


4 

5 

Date 

1 

2 

3 


4 

S 

3875 

J 

4.489 

4.5110 

4.5284 


-.0174 

+ .031 

1880 

I 

4.649 

4.6363 

4.6146 

+ .0217 

+ .031 

F 

4. 505 

4.5115 

4.5272 


-.0157 

-.007 

F 

4.645 

4.6393 

4.6199 

+ .0194 

-.009 

M 

4.547 

4.5127 

4.5260 


-.0133 

+ .005 

M 

4.658 

4.6407 

4.6252 

+ .0155 

-.012 

A 

4.521 

4.5145 

4.5251 


-.0106 

-.010 

A 

4.658 

4.6412 

4.6304 

+ .0108 

-.006 

M 

4.505 

4.5167 

4.5240 


-.0073 

-.003 

M 

4.626 

4.6412 

4.6353 

+.0059 

-.005 

4.565 

4.5189 

4.5228 


-.0039 

-.005 

1 

4.621 

4.6411 

4.6407 

+ .0004 

-.006 

J 

4.511 

4.5215 

4.5216 


-.0001 

-.026 

J 

4.639 

4.6417 

4.6459 


-.0042 

-.024 

A 

4.543 

4.5235 

4.5204 

+ .0031 

-.041 

A 

4.637 

4.6435 

4.6508 


-.0073 

-.043 

S 

4.501 

4.5249 

4.5192 

+ .0057 

-.031 

S 

4.634 

4.6471 

4.6557 


-.0086 

-.024 

O 

4,486 

4.5255 

4.5181 

+ .0074 

+ .033 

O 

4.620 

4.6528 

4.6605 


-.0077 

+ .037 

N 


4.5252 

4.5169 

+ .0083 

+ .046 

N 

4.673 

4.6608 

4.6653 


-.0045 

+ .038 

D 

4.512 

4.5243 

4.5158 

+ .0085 

+ .009 

D 

4.699 

4.6706 

4.6701 

+ .0005 

+ .026 

1876 

i 

4.522 

4.519 

4.5232 

4.5220 

4.5146 

4.5135 


I-.0086 

+0085 

+.032 

-.007 

1881 

J 

F 

4.682 

4.703 

4.6819 

4.6938 

4.6748 

4.6791 


+ 0071 
b.0147 

+.029 

-.011 

M 

4.555 

4.5211 

4.5126 


-.0085 

+ .002 

M 

4.688 

4.7054 

4.6835 


r.0219 

-.014 

A 

4.492 

4.5207 

4.5118 


-.0089 

-.009 

A 

4.697 

4. 7 156 

4.6876 


-.0280 

-.005 

M 

4.513 

4.5205 

4.5109 


r-0096 

-.003 

M 

4.724 

4.7239 

4.6916 


-.0323 

-.004 

J 

4.545 

4.505 

4.5204 

4.5203 

4.5103 

4.5097 


(-.0101 

(-.0106 

-.006 

-.027 

j 

4.769 

4.694 

4.7297 

4.7329 

4.6952 

4.6987 


-.0345 
b .0342 

-.004 

-.022 

A 

4.550 

4.5198 

4.5091 


r .0107 

-.041 

A 

4.765 

4.7339 

4.7020 


r.0319 

-.043 

S 

4.512 

4.5191 

4.50S8 


r .0103 

-.031 

S 

4.753 

4.7330 

4.7051 


-.0279 

-.022 

o 

4.494 

4.5180 

4.5086 


-.0094 

+.034 

O 

4.733 

4.7308 

4.7078 


-.0230 

+ .037 

N 

4.524 

4.5170 

4.5084 


-.0086 

+ .044 

N 

4.719 

4.7278 

4.7103 


-.0175 

+ .036 

D 

4.526 

4.5161 

4.5083 


(-.0078 

+ .013 

D 

4.728 

4.7245 

4.7127 


b . 01 18 

+ .027 

1877 

T 

4.502 

4.5155 

4.5083 

+ .0072 

+ .033 

1882 

T 

4.704 

4.7212 

4.7149 

+ .0063 

+ .027 

F 

4.521 

4. 5156 

4.5086 

+ .0070 

-.007 

F 

4.707 

4.7184 

4.7167 

+.0017 

-.012 

A1 

4.528 

4.5159 

4.5090 

+ .0069 

-.002 

M 

4.706 

4.7161 

4.7183 


-.0022 

-.016 

A 

4.504 

4.5167 

4.5095 

+ .0072 

-.009 

A 

4.710 

4.7145 

4.7197 


-.0052 

-.005 

M 

4.553 

4.5177 

4.5101 

+ .0076 

-.004 

M 

4.706 

4.7137 

4.7209 


-.0072 

-.004 

J 

4.482 

4.5183 

4.5108 

+ .0075 

-.006 

J 

4.714 

4.7138 j 

4.7218 


-.0080 

-.003 

J 

4.503 

4.5185 

4. 5118 

+ .0067 

-.028 

J 

4.727 

4.7148 

4.7225 


-.0077 

-.019 

A 

4.521 

4.5184 

4.5130 

+ .0054 

-.041 

A 

4.728 

4.7165 1 

4.7230 


-.0065 

-.044 

•' S 

4.526 

4.5177 

4.5142 | 

+ .0035 

-.030 

S 

4.744 

4.7190 

4.7235 


-.0045 

-.021 

0 

4.509 

4.5166 

4.5158 

+ .0008 

+.035 

0 

4.711 

4.7216 

4.7238 


-.0022 

+ .038 

. N ' 

4.533 

4.5155 : 

4.5174 


-.0019 

+.042 

N 

4.731 

4.7244 

4.7240 

+.0004 

+ .034 

D 

4.515 

4.5142 

4.5190 


-.0048 

+.018 

D 

4.711 

4.7267 

4.7239 

+.0028 

+ .027 

1878 

l 

4.561 

4.498 

4,5130 

4.5119 

4.5210 

4.5231 


-.0080 

-.0112 

+ .033 
-.007 

1883 

F 

4.728 

4.730 

4.7287 

4.7302 

4.7238 

4.7236 


(- . 0049 
(-.0066 

+ .025 
-.014 

M 

4.470 

4.5109 

4.5253 


-.0144 

-.005 

M 

4.731 

4.7312 

4.7235 


-.0077 

-.017 

A 

4.489 

4.5099 

4.5280 1 


-.0181 

-.008 

A 

4.710 

4.7319 

4.7232 


-.0087 

-.004 

M 

4.520 

4.5091 

4.5306 


-.0215 

-.004 

M 

4.735 

4.7328 

4.7228 


-.0100 

-.004 

J 

4.480 

4.50S6 

4.5335 


-.0249 

-.006 

J 

4.749 

4.7337 

4.7224 


-.0113 

-.001 

J 

4.550 

4.5086 

4.5366 


-.0280 

-.027 

J 

4.735 

4.7348 

4.7220 


-.0128 

-.017 

A . 

4.491 

4.5089 

4.5398 


-.0309 

-.042 

A 

4.748 

4.7360 

4.7217 


-.0143 

-.045 

S 

4.533 

4.5102 

4.5431 


-.0329 

-.028 

S 

4.733 

4.7371 

4.7216 


-.0155 

-.020 

O 

4.553 

4.5123 

4.5465 


-.0342 

+ .035 

O 

4.735 

4.7376 

4.7214 


-.0162 

+ .038 

N 

4.487 

4.5152 

4.5501 


-.0349 

+ .041 

N 

4.722 

4.7375 

4.7212 


-.0163 

+ .033 

D 

4.493 

4.5193 

4.5S40 


-.0347 

+ .021 

D 

4.730 

4.7364 

4.7211 


(-.0153 

+ .027 

1879 

i 

4. 538 

4.539 

4.5244 

4.5306 

4.5581 

4.5622 


-.0337 

-.0316 

+ .033 
-.008 

1884 

J 

F 

4.734 

4.729 

4.7353 

4.7321 

4.7212 

4.7214 

+ .0141 
+ .0107 

+.022 

-.015 

M 

4.509 

4.5383 

4.5664 


-.0281 

-.009 

M 

4.724 

4.7282 

4.7216 

+.0066 

-.018 

A 

4.584 

4.5474 

4.5709 


-.0235 

-.007 

A 

4.749 

4.7233 

4.7218 

+ .0015 

-.003 

M 

4.545 

4,5577 

4.5754 


-.0177 

-.004 

M 

4.751 

4.7180 

4.7222 


-.0042 

-.003 

J 

4.555 

4.5693 

4.5800 


-.0107 

-.006 

J 

4.691 

4.7114 

4.7226 


-.0112 

+ .001 

J 

4.609 

4.5815 

4.5847 


-.0032 

-.026 

J 

4.699 

4. 7060 

4.7232 


-.0172 

-.015 

A 

4.543 

4.5938 

4,5895 


-.0043 

-.042 

A 

4.691 

4. 7008 

4.7240 


-.0232 

-.045 

S 

4.578 

4.6054 

4.5945 


r .0109 

-.027 

S 

4.694 

4.6962 

4.7250 


-.0288 

-.020 

o 

4.667 

4.6159 

4.5997 ! 


-.0162 

+ .036 

O 

4.688 

4.6924 

4.7259 


-.0335 

+ .038 

N 

4.628 

4.6246 

4.6048 


-.0198 

+ .039 

N 

4.665 

4.6897 

4.7270 


-.0373 

+ .032 

D 

4.630 

4.6314 

4.6097 

•A. 

K0217 

+.024 

D 

4.708 

4.6883 

4.7283 


-.0400 

+ .027 
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TABLE 30 — Continued 


Deflated Bank Clearings Outside New York City 


Date 

I 

2 

3 

* 1 

5 

Date 

, 

2 

, 

* \ 

5 

1885 







1890 







1 

4.710 

4.6886 

4.7297 


-.0411 

+ .020 

1 

4.917 

4.9102 

4.9074 


.0028 

+ .017 

F 

4.682 

4.6906 

4.7312 


-.0406 

-.016 

F 

4.910 

4.9178 

4.9101 


.0077 

-.017 

M 

4.686 

4.6944 

4.7330 


-.0386 

-.018 

M 

4.914 

4.9250 

4.9127 


.0123 

-.018 

A 

4.709 

4.6995 

4.7348 


-.0353 

-.002 

A 

4.930 

4.9313 

4.9153 


.0160 

+ .001 

M 

4.687 

4.7056 

4.7368 


-.0312 

-.002 

M 

4.957 

4.9364 

4.9179 


.0185 

. +.004 

J 

4.720 

4.7124 

4.7389 


-.0265 

+ .002 

1 

4.935 

4.9399 

4.9203 


.0196 

+ .003 

J 

4.739 

4.7196 

4.7411 


-.0215 

-.014 

J 

4.950 

4.9417 

4.9226 


-.0191 

-.013 

A 

4.706 

4.7266 

4.7434 


-.0168 

-.045 

A 

4.946 

4.9419 

4.9250 


-.0169 

-.046 

S 

4.725 

4.7335 

4.7458 


-.0123 

-.020 

S 

4.953 

4.9405 

4.9272 


-.0133 

-.023 

O 

4.743 

4.7401 

4.7483 


-.0082 

+ .038 

O 

4.951 

4.9380 

4.9292 


- . 0088 

+ .036 

N 

4.758 

4.7461 

4.7508 


-.0047 

+ .031 

N 

4.940 

4.9348 

4.9314 


-.0034 

+ .030 

D 

4.769 

4.7518 

4.7534 


-.0016 

+.026 

D 

4.915 

4.9314 

4.9332 


-.0018 

+ .024 

1886 







1891 







J 

4.748 

4.7569 

4.7563 


r . 0006 

+ .018 

1 

4.922 

4.9282 

4.9348 


-.0066 

+ .018 

F 

4.767 

4.7614 

4.7592 


-.0022 

-.017 

F 

4.919 

4.9257 

4.9364 


-.0107 

-.016 

M 

4.784 

4.7653 

4.7622 


-.0031 

-.018 

M 

4.907 

4.9242 

4.9379 


-.0137 

-.018 

A 

4.754 

4.7689 

4.7652 


r .0037 

-.002 

A 

4.931 

4.9240 

4.9394 


-.0154 

+ .002 

M 

4.745 

4.7724 

4.7683 


-.0041 

-.001 

M 

4.912 

4.9249 

4.9405 


-.0156 

+ .004 

J 

4.781 

4.7761 

4.7713 


-.0048 

+ .003 

T 

4.917 

4.9271 

4.9417 


-.0146 

+ •003 

J 

4.797 

4.7804 

4.7746 


-.0058 

-.013 

J 

4.937 

4.9310 

4.9428 


-.0118 

-.013 

A 

4.786 

4.7856 

4.7779 


-.0077 

-.045 

A 

4.938 

4.9348 

4.9436 


-.0088 

-.046 

S 

4.796 

4.7917 

4.7811 


-.0106 

-.020 

S 

4.978 

4.9389 

4.9444 


-.0055 

-.025 

O 

4.784 

4.7988 

4.7843 


-.0145 

+ .038 

O 

4.947 

4.9429 

4.9450 


-.0021 

+ .035 

N 

4.810 

4.8066 

4.7877 


-.0189 

+ .031 

N 

4.937 

4.9466 

4.9456 

I +.0010 

+ .031 

D 

4.822 

4.8146 

4.7913 


{-.0233 

+ .026 

D 

4.943 

4.9489 

4.9460 

+ .0029 

+ .025 

1887 







1892 







J 

4.799 

4.8224 

4.7948 


-.0276 

+ .017 

1 

4.940 

4.9514 

4.9464 


-.0050 

+ .019 

F 

4.815 

4.8295 

4.7983 


-.0312 

-.017 

F 

4.975 

4.9536 

4.9466 


-.0070 

-.016 

M 

4.855 

4.8355 

4.8019 


-.0336 

-.018 

M 

4.961 

4.9560 

4.9469 


-.0091 

-.017 

A 

4.848 

4.8399 

4.8056 


-.0343 

-.001 

A 

4.952 

4.9589 

4.9468 


-.0121 

+ .002 

M 

4.841 

4.8429 

4.8093 


-.0336 

.000 

M 

4.942 

4.9628 

4.9469 


-.0159 

+ .005 

J 

4.875 

4.8444 

4.8130 


-.0314 

+ .004 

J 

4.976 

4.9676 

4.9468 


-.0208 

+ .002 

J 

4.835 

4.8443 

4.8166 


-.0277 

-.012 

J 

4.963 

4.9733 

4.9466 


-.0267 

-.014 

A 

4.843 

4.8430 

4.8202 , 


{-.0228 

-.045 

A 

4.982 

4. 9795 

4.9465 


-.0330 

-.046 

S 

4.846 

4.8409 

4.8239 


-.0170 

-.020 

S 

4.984 

4.9851 

4.9462 


-.0389 

-.026 

0 

4.822 

4.8380 

4.8274 I 


K 0106 

+ .038 

o 

4.971 

4.9894 

4.9460 


-.0434 

+ .034 

N 

4.850 

4.8351 

4.8310 


K 0041 

+ .030 

N 

4.985 

4.9922 

4.9457 


-.0465 

+ .031 

D 

4.826 

4.8325 

4.8345 


-.0020 

+.025 

D 

4.993 

4.9915 

4.9450 


{-.0465 

+ .025 

1888 

: 






1893 







J 

4.819 

4.8305 

4.8381 


-.0076 

+ .016 

J 

4.991 

4.9878 

4.9443 


-.0435 

+ .020 

F 

4.831 

4.8295 

4.8416 


-.0121 

-.017 

F 

4.996 

4.9811 

4.9440 


-.0371 

-.015 

M 

4.818 1 

4.8296 

4.8448 


-.0152 

-.018 

M 

4.991 

4.9719 

4.9432 


-.0287 

-.016 

A 

4.827 

4.8310 

4.8481 


-.0171 

.000 

A 

4.981 

4.9599 

4.9425 


-.0174 

+ .003 

M 

4.844 

4.8336 I 

4.8512 


-.0176 

+ .001 

M 

4.987 

4.9475 

4.9414 


-.0061 

+ .004 

J 

4.836 ! 

4.8371 

4.8544 


-.0173 

+ .004 

J 

4.941 

4.9344 

4.9407 


-.0063 

+ .002 

J 

4.838 

4.8413 

4.8574 


-.0161 

-.012 

J 

4.910 

4.9217 

4.9397 


-.0180 

-.015 

A 

4.855 

4.8461 

4.8603 


-.0142 

-.046 

A 

4.842 

4.9098 

4.9388 


-.0290 

-.046 

S 

4.844 ! 

4.8508 

4.8631 


-.0123 

-.021 

S 

4.865 

4.8995 

4.9379 


-.0384 

-.027 

0 

4.878 

4.8554 

4.8659 


-.0105 

+ .037 

O 

4.873 

4.8913 

4.9373 


-.0460 

+ .033 

N 

4.851 

4.8595 

4.8688 


-.0093 

+.030 

N 

4.898 

4.8860 

4.9365 


-.0505 

+ .031 

D 

4.856 

4.8630 

4.8715 


-.0085 

+ .024 

D 

4.899 

4.8835 

4.9356 


-.0521 

+ .026 

1889 







1894 







J 

4.871 

4.8660 

4.8743 


-.0083 

+.017 

J 

4.909 

4.8840 

4.9346 


-.0506 

+ .021 

F 

4.875 

4.8682 

4.8770 


-.0088 

-.017 

F 

4.884 

4.8869 

4.9338 


-.0469 

-.015 

M 

4.870 

4.8700 

4.8798 


-.0098 

-.018 

M 

4.901 

4.8916 

4.9331 


-.0415 

-.015 

A 

4.859 

4.8716 

4.8827 


-.0 111 

+ .001 

A 

4.896 

4.8974 

4.9322 


-.0348 

+ .004 

M 

4.875 

4.8731 

4.8853 


-.0122 

+ .003 

M 

4.911 

4.9035 

4.9316 


-.0281 

+ .004 

J 

4.870 

4.8748 

4.8882 


-.0134 

+.003 

J 

4.903 

4.9091 

4.9309 


-.0218 

+ .002 

J 

4.896 

4.8771 

4.8909 


-.0138 

-.012 

J 

4.899 

4.9138 

4.9305 


-.0167 

-.016 

A 

4.883 

4.8802 

4.8937 


-.0135 

-.046 

A 

4.934 

4.9175 

4.9300 


-.0125 

-.046 

S 

4.870 

4.8843 

4.8963 


-.0120 

-.022 

S 

4.921 

4.9206 

4.9295 


-.0089 

-.027 

o 

4.897 

4.8895 

4.8990 


-.0095 

+ .037 

O 

4.931 

4.9233 

4.9292 


-.0059 

+ .031 

N 

4.892 

4.8957 

4.9018 


-.0061 

+ .030 

N 

4.930 

4.9262 

4.9287 


-.0025 

+ .030 

D 

4.886 

4.9027 

4.9046 


-.0019 

+ .024 

D 

4.929 

4.9296 

4.9284 

j +.0012 

+ .027 
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4.941 4.9335 
4.907 4.9379 
4.928 4.9426 
4.945 4.9474 
4.958 4.9518 
4.949 4.9558 
4.979 4.9592 
4.962 4.9616 
4.952 4.9631 
4.987 4.9634 
4.970 4.9626 
4.968 4.9607 


4.948 4.9577 
4.940 4.9538 

4.931 4.9494 
4.946 4.9445 

4.932 4.9396 
4.945 4.9350 
4.955 4.9307 
4.910 4.9272 
4.921 4.9245 

4.926 4.9229 

4.927 4.9225 
4.942 4.9234 


-.014 M 
+ .004 A 
+ .003 M 
+ .002 J 
-.016 J 
-.047 A 
-.028 S 
+ .030 O 
+ .030 N 
+ .028 D 


-.013 M 
+ .005 A 
+ .002 M 
+ .001 J 
-.016 J 


+ .029 O 
+ .029 N 
+ .02S D 


5.061 5.0703 

5.063 5.0668 

5.064 5.0636 

5.059 5.0613 
5.067 5.0600 
5.073 5.0600 

5.060 5.0616 
5.067 5.0648 
5.053 5.0696 
5.070 5.0757 
5.082 5.0829 
5.080 5.0905 


5.102 5.0983 
5.100 5.1057 
5.106 5.1125 

5.142 5.1183 
5.150 5.1233 

5.128 5.1271 
5.133 5.1298 
5.135 5.1317 
5.110 5.1328 
5.130 5.1335 

5.129 5.1338 
5.117 5.1342 


J 4.915 4.9257 

F 4.929 4.9296 

M 4.929 4.9350 

A 4.934 4.9416 

M 4.924 4.9493 

J 4.949 4.9578 

J 4.968 4.9665 

A 4.984 4.9750 

S 5.019 4.9827 

O 4.983 4.9892 

N 4.998 4.9941 

D 4.998 4.9972 


J 4.992 4.9989 
F 5.015 4.9994 
M 5.008 4.9992 
A 4.988 4.9991 
M 4.991 4.9998 
J 5.013 5,0013 
J 4.976 5.0047 
A 5.017 5.0099 
S 5.013 5.0162 
O 5.003 5.0245 
N 5.029 5.0338 
D 5.050 5.0436 


T 5.143 5.1348 
F 5.131 5.1357 
M 5.129 5.1367 
A 5.157 5.1381 
M 5.152 5.1394 
J 5.119 5.1407 
J 5.160 5.1417 
A 5.134 5.1426 
S 5.159 5.1431 
O 5.148 5.1437 
N 5.129 5.1443 
D 5.136 5.1450 


1903 

+ .024 J 
-.012 F 
-.010 M 
+ .006 A 
.000 M 
+ .001 J 


5.150 5.1459 

5.143 5.1470 
5.136 5.1482 
5.152 5.1493 

5.140 5.1500 
5.167 5.1504 
5.170 5.1502 

5.144 5.1492 
5.156 5.1477 
5.155 5.1456 

5.129 5.1433 

5.145 5.1409 


J 5.060 5.0534 
F 5.079 5.0630 
M 5.096 5.0711 
A 5.071 5.0776 
M 5.0S0 5.0824 
J 5.079 S.08S3 
J 5.072 5. 0864 
A 5.084 5.0860 
S 5.096 5.0841 
O 5.082 5.0812 
N 5.078 5.0779 
D 5.073 5.0742 


5.133 5.1389 

5.140 5.1376 

5.141 5.1374 
5.139 5.1384 
5.123 5.1405 

5.145 5.1440 
5.139 5.1485 
5.157 5.1536 
5.169 5.1592 
5.161 5.1649 
5.193 5.1705 
5.190 5.1758 


-.0280 -.001 
-.0290 +.008 

-.0291 -.008 

-.0275 -.002 

-.0252 -.013 

-.0221 -.045 

-.0184 -.026 

-.0146 +.026 
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Deflated Bank Clearings Outside New York City 


Date 

1 

2 

3 


4 

5 

Date 

! 

2 

3 


4 1 

5 

1905 

T 

5.162 

5.1806 

5.1854 


- . 0048 

+ .027 

1910 

T 

5.277 

5.2842 

5.2618 

+ .0224 

+ .025 

F 

5.177 

5.1852 

5.1871 


-.0019 

-.010 

F 

5.280 

5 . 2845 

5.2636 


-.0209 

-.009 

M 

5.195 

5.1894 

5.1890 

+ .0004 

+ .001 

M 

5.298 

5.2842 

5.2654 

+ .0188 

+ .006 

A 

5.189 

5.1934 

5.1908 

+ .0026 

+ .008 

A 

5.288 

5 . 2835 

5.2675 

+ .0160 

+ .008 

M 

5 . 204 

5.1973 

5.1926 

+ .0047 

-.009 

M 

5.269 

5.2825 

5.2693 

4 

-.0132 


J 

5.202 

5.2011 

5.1943 

+ .0068 

-.003 

1 

5.283 

5.2804 

5.2714 

4 

-.0090 

-.005 

j 

5.187 

5 . 2046 

5.1960 

+ .0086 

-.012 

J 

5.277 

5.2792 

5.2733 

4 

-.0059 

-.012 

A 

5 . 201* 

5.2081 

5.1976 

+ .0105 

-.044 

A 

5.274 

5.2781 

5.2752 

+ .0029 

-.044 

S 

5.210 

5.2112 

5.1995 

+ .0117 

-.026 

S 

5.275 

'5.2774 

5.2771 

4 

-.0003 

-.023 

o 

5.201 

5.2141 

5.2011 

+ .0130 

| +.026 

O 

5.270 

5.2770 

j 5.2791 


-.0021 

+ .028 

N 

5.220 

5.2166 

5.2027 

+ .0139 

+ .022 

N 

5.282 

'5.2770 

5.2810 


-.0040 

+ .022 

D 

5.224 

5.2187 

5.2043 

j +.0144 

+ .019 

D 

5.284 

j 5.2773 

5.2830 


-.0057 

+ .019 

1906 

F 

5.242 

5.234 

5.2206 

5.2220 

i 5.2058 
5.2074 


K 0148 
h .0146 

+ .027 
-.010 

1911 

i 

5.280 

5.274 

5.2780 

5.2789 

5.2850 

5.2867 


-.0070 

-.0078 

+ .024 
-.009 

M 

5.226 

5.2231 

5.2090 


b .0141 

+ .002 

M 

5.285 

5.2801 

5.2885 


-.0084 

+ .006 

A 

5.207 

5.2242 

5.2104 


-.0138 

+ .008 

A 

5.270 

5.2812 

5.2901 


- . 0089 

+ .008 

M 

5.220 

5.2251 

5.2117 


-.0134 

-.010 

M 

5.288 

5.2827 

5.2920 


-.0093 

-.014 

J 

5.227 

5.2260 

5.2132 


-.0128 

-.004 

1 

5.293 

5.2839 

5.2936 


-.0097 

-.005 

J 

5.217 

5.2274 

5.2146 


-.0128 

-.012 

J 

5.281 

5.2851 

5.2950 


-.0099 

-.012 

A 

5.235 

5.2295 

5.2159 


-.0136 

-.043 

A 

5.291 

5.2864 

5.2963 


-.0099 

-.044 

S 

5.220 

5.2323 

5.2170 


-.0153 

-.025 

S 

5.295 

5.2877 

5.2975 


-.0098 

-.023 

O 

5.247 

5.2361 

5.2183 


-.0178 

+ .027 

O 

5.274 

5.2888 

5.2983 


-.0095 

+ .028 

N 

5 . 249 

5.2407 

5.2196 


-.0211 

+ .022 

N 

5.292 

5 . 2903 

5.2994 


-.0091 

+ .022 

D 

5.233 

5.2457 

5.2207 

- 

b .0250 

+ .019 

D 

5.287 

5.2921 

5.3004 


-.0083 

+ .019 

1907 

J 

5.252 

15.2504 

5.2219 


+0285 

+ .027 

1912 

T 

5.294 ' 

5 . 2940 

5.3011 


-.0071 

+ .023 

F 

5.251 

5.2542 

5.2230 

i 

-.0312 

-.010 

F 

5.305 

5.2964 

5.3015 


-.0051 

-.009 

M 

5.249 

5.2566 

5.2243 

- 

-.0323 

+ .003 

M 

5.295 

5.2991 

5.3021 


-.0030 

+ .006 

A 

5.250 

5.2575 

5.2254 


-.0321 

+ .008 

A 

5.311 

5.3018 

5.3025 


-.0007 

+ .008 

M 

5.261 

15.2543 

5.2263 


-.0280 

-.011 

M 

5.311 

5.3049 

5.3028 


-.0021 

-.014 

J 

5.243 

15.2498 

5.2274 


-.0224 

-.004 

J 

5.289 

5.3079 

5.3031 


-.0048 

-.005 

J 

5.261 

|5.2433 

5.2284 


-.0149 

-.012 

J 

5.308 

5.3108 

5.3033 


-.0075 

-.012 

A 

5.257 

5.2352 j 

5.2292 


-.0060 

-.043 

A 

5.318 

5.3132 

5.3034 


-.0098 

-.044 

S 

5.240 

5.2256 

5.2301 


-.0045 

-.024 

S 

5.305 

5.3155 

5.3034 


-.0121 

-.023 

o 

5.271 

5.2174 

5.2309 


-.0135 

+ .027 

O 

5.329 

5.3171 

5.3034 


-.0137 

+ .029 

N 

5.168 

5.2085 

5.2318 


-.0233 

+ .021 

N 

5.320 

5.3182 

5 . 3034 


-.0148 

+ .022 

D 

5.145 

5.2016 

5.2326 


-.0310 

+ .019 

D 

5.313 

5.3189 

5.3035 


+ 0154 

+ .020 

1908 

J 

5.192 

5.1951 

5.2334 


-.0383 

+ .026 

1913 

J 

5.331 

5.3191 

5.3035 


K 0156 

+ .022 

F 

5.179 

5.1904 

5.2343 ; 


-.0439 

-.010 

F 

5.334 

5.3187 

5.3035 


-.0152 

-.010 

M 

5.186 

5. 1879 | 

5.2351 ! 


-.0472 

+ .004 

M 

5.306 

5.3185 

5.3037 


-.0148 

+ .005 

A 

5.192 

5.1877 

5.2358 


-.0481 

+ .007 

A 

5.317 

5.3184 

5.3040 


+ Q 144 

+ .007 

M 

5.189 

5.1888 

5.2367 


-.0479 

-.013 

M 

5.318 

5.3184 

5.3042 


+ 0142 

-.014 

J 

5.198 

5.1930 

5.2376 


-.0446 

-.005 

J 

5.312 

5.3188 

5.3045 


+ 0143 

-.004 

J 

5.218 

5.1979 

5.2384 


-.0405 

-.011 

J 

5.319 

5.3195 

5.3048 


b .0147 

-.011 

A 

5.201 

5.2056 

5.2391 


-.0335 

-.043 

A 

5.308 

5.3202 

5.3052 


-.0150 

-.043 

S 

5.229 

5.2131 

5.2401 


-.0270 

-.024 

S 

5.324 

5.3213 

5.3057 


-.0156 

-.022 

o 

5.217 

5.2206 

5.2411 


-.0205 

+ .027 

O 

5.328 

5.3217 

5.3061 


-.0156 

+ .029 

N 

5.227 

5.2276 

5.2420 


-.0144 

+ .021 

N 

5.306 

5.3219 

5.3067 


-.0152 

+ .023 

D 

5.239 

5.2349 

5.2431 


-.0082 

+ .019 

D 

5.321 

5.3215 

5.3074 


h .0141 

+ .020 

1909 

J 

5.234 

5.2398 

5.2442 


-.0044 

+ .026 

1914 

J 

5.327 

5.3202 

S.30S1 

+ .0121 

+ .021 

F 

5.240 

5.2448 

5.2453 


-.0005 

-.009 

F 

5.319 

5.3180 

5.3089 

+ .0091 

-.011 

M 

5.252 

5.2495 

5.2467 


I -.0028 

+ .005 

M 

5.316 

5.3151 

5.3098 

+.0053 

+ .004 

A 

5.258 

5.2539 

5.2480 


-.0059 

+ .008 

A 

5.324 

5.3113 

5.3108 

+ .0005 

+.007 

M 

5.246 

5.2584 

5.2492 


-.0092 

-.013 

M 

5.301 

5.3074 

5.3116 


-.0042 

-.014 

J 

5.264 

5.2629 

5.2507 


-.0122 

-.005 

J 

5.317 

5.3029 

5.3128 


-.0099 

-.003 

J 

5.265 

5.2673 

5.2523 


-.0150 

-.012 

J 

5.325 

5.2984 

5.3140 


-.0156 

-.011 

A 

5.269 

5.2714 

5.2538 


-.0176 

-.044 

A 

5.280 

5.2942 

5.3151 


-.0209 

-.042 

S 

5.279 

5.2751 

5.2552 


J -.0199 

-.023 

S 

5.277 

5.2906 

5.3162 


-.0256 

-.021 

o 

5.274 

5.2782 

5 . 2568 


K .0214 

+ .028 

o 

5.271 

5.2875 

5.3176 


-.0301 

+ .03 Q 

N 

5.282 

5.2806 

5.2585 


-.0221 

+ .022 

N 

5.264 

5.2857 

5.3191 


-.0334 

+ .023 

D 

5.289 

5.2822 

5.2599 


+ 0223 

+ .019 

D 

5.279 

5.2851 

5.3205 



-.0354 

+ .021 
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Date 

1 

2 

3 

4 

5 

Date 

1 

2 

3 

4 

5 

1915 

J 

5.286 

5.2857 

5.3221 


-.0364 

+ .019 

1917 

T 

5.407 

5.4011. 

5.3861 

+ .0150 

+ .017 

F 

5 . 305 

5.2878 

5.3237 


-.0359 

-.013 

F 

5.403 

5.4030 

5,3896 

+ .0134 

-.017 

M 

S . 308 

5.2915 

5.3254 


-.0339 

+ .003 

M 

5.411 

5 . 4045 

5.3933 

+ .0112 

+ .001 

A 

5.311 

5 . 2962 

5.3272 


-.0310 

+ .005 

A 

5.403 

5.4055 

5 . 3969 

+ .0086 

+ .002 

M 

5 . 300 

5.3019 

5 . 3293 


-.0274 

-.014 

M 

5.411 

5.4060 

5 . 4002 

+.0058 

-.014 

J 

5 . 309 

5.3081 

5. 53! 2 


-.0231 

-.001 

J 

5.397 

5 . 4063 

5 . 4039 

+.0024 

+ .002 

J 

5.310 

5.3146 

5.3336 


-.0190 

-.011 

J 

5.391 

5.4067 

5.4072 

-.0005 

-.011 

A 

5.300 

5.3209 

5.3359 


-.0150 

-.041 

Aj 

5.411 

5.4075 

S . 4105 

-.0030 

-.036 

S 

5,318 

5.3271 

5.3379 


-.0108 

-.019 

Si 

5.393 

5.4089 

5.4138 

-.0049 

-.016 

0 

5.324 

5.3327 

5.3403 


-.0076 

+ .030 

o 

5.425 

5.4113 

5.4172 

-.0059 

+ .030 

N 

5.353 

5.3382 

5.3428 


-.0046 

+ .023 

N 

5.447 

5.4146 

5.4203 

-.0057 

+ .021 

D 

5.360 

5.3436 

5.3453 


-.0017 

+ .022 

D 

5.406 

5.4187 

5.4231 

-.0044 

+ .024 

1916 







1918 






J 

5.343 

i5. 3491 

5.3479 


-.0012 

+ .018 

J 

5.409 

5.4232 

5.4261 

-.0029 

+ .015 

F 

5 . 365 

5.3547 

5.3506 


-.0041 

-.015 

F 

5.408 

i 5.4279 

1 5.4289 

-.0010 

-.019 

M 

5 . 368 

5.3606 

i 5.3534 


(-.0072 

+.002 

M 

S .430 

5.4321 

5.4315 

+.0006 

.000 

A 

5.352 

5.3664 

5.3564 


(-.0100 

+.004 

A 

5.442 

5 . 4356 

5.4340 

+.0016 

+ .001 

M 

5.378 

5.3720 

5.3595 


b .0125 

-.014 

M 

5.447 

5.4381 

5.4364 

+.0017 

-.013 

J 

5.372 

5.3773 

5.3630 


(-.0143 

.000 

J 

5.431 

5.4396 

5.4387 

+ .0009 

+ .003 

J 

5.362 

5. 3820 

5.3659 


(-.0161 

-.011 

J 

5.451 

5.4402 

5.4410 

-.0008 

-.010 

A 

5.387 

5.3862 

5.3693 


(-.0169 

-.039 

A 

5.4 66 

5.4401 

5.4428 

-.0027 

-.035 

S 

5.392 

5.3899 

5.3722 


r .0177 

-.018 

S 

5.438 

5.4397 

5.4444 

-.0047 

-.014 

O 

5.394 

5.3932 

5.3758 


-.0174 

+ .030 

O 

5.451 

5.4394 

5.4461 

-.0067 

+ .029 

N 

5.408 

5.3960 

5.3791 


(-.0169 

+ .022 

N 

S .434 

S . 4395 

5.4477 

-.0082 

+ .018 

D 

5.398 

5.3987 

5.3825 


(-.0162 

+ .023 

D 

5.420 

5.4401 

5.4490 

-.0089 

+ .025 








1919 













J 

5.446 

5.4415 

5.4500 

-.0085 

+ .015 


Deflated Bank Debits for 140 Outside Cities 


Date 

1 

2 

3 

4 

5 

Date 

1 

2 

3 

4 

5 

1919 







1921 







1 

5 . 50 S 

5.5035 

5.5121 


-.0086 

+ .015 

1 

5.503 

5.5123 

5.5269 




F 

5.503 

5.5058 

5.5132 


-.0074 

-.020 

R 

5.502 

5.5090 

5.5273 


-.0183 

-.020 

M 

5.489 

5.5091 

5.5143 


-.0052 

.000 

M 

5.497 

5.5063 

5.5279 




A 

5.495 

5.5132 

5.5153 


-.0021 

.000 

A 

5.501 

5 . 5042 

5.5283 


-.0241 


M 

5.522 

5.5180 

5.5161 


-.0019 

-.013 

M 

5.493 

5.5029 

5.5288 


-.0259 


t 

5.534 

5.5233 

5.5169 


-.0064 

+ .005 

1 

5.505 

5.5025 

5.5294 


-.0269 


J 

5.548 

5.5288 

5.5177 


-.0111 

-.010 

J 

5.496 

5.5032 

5.5300 


-.0268 


A 

5.544 

5.5340 

5.5184 


-.0156 

-.034 

A 

5.512 

5.5048 

5.5305 




S 

5.548 

5.5386 

5.5190 


-.0196 

-.013 

S 

5.523 

5.5074 

5.5311 


-.0237 


O 

5. 537 

5.5423 

5.5198 


-.0225 

+ .028 

O 

5.505 

5.5105 

5.5318 




N 

5.533 

5.5448 

5.5204 


-.0244 

+ .015 

N 

5.514 

5.5140 

5.5325 




D 

5.553 

5.5462 

5.5210 


f -,0252 

+ .027 

D 

5.523 

5.5174 

5.5333 


-.0159 

+ .029 

1920 







1922 







J 

5.558 

5.5464 

5.5212 


-.0252 

+ .014 

J 

5.504 

5.5206 

5.5343 


-.0137 

+ .012 

F 

5.531 

5.5457 

5.5218 


(-.0239 

-.020 

F 

5.531 

5.5236 

5.5350 


-.0114 

—.020 

M 

5.551 i 

5.5443 

•5.5223 


K 0220 

.000 

M 

5. 535 

5.5263 

i 5.5361 


-.0098 

1 +.002 

A 

5,539 

5.542,3 

5.5228 


(-.0195 

,000 

A 

5.524 

5.5289 

5. 5371 


-.0082 

! +.001 

M 

5.520 

5.5399 

5.5232 


-.0167 

-.013 

M 

5.536 

5.5318 

5.5382 


-.0064 

— .012 

J 

5.531 

5,5371 

5.5238 


-.0133 

+.007 

J 

5.550 

5.5353 

5.5393 


-.0040 

+ .00 si 

J 

5.540 

5.5340 

5.52 42 


(-.0098 

-.010 

J 

5.532 

5.5394 

5.5406 


-.00! 2 

— .010 

A 

5.528 

5.5305 

5.5246 


-.0059 

-.033 

A 

5.540 

5.5442 

5. 5418 


-.0024 

— .035 

S 

5.541 

5.5270 

5.5251 


(-.0019 

-.012 

S 

5.549 

5.5494 

5.5433 


(-.0061 

—.on 

O 

5.518 

5.5231 

5.5254 


-.0023 

+ .027 

O 

5.543 

5.5 S 47 

5.5447 


r .0100 

+ .024 

N 

5.530 

5.5194 

5.5259 


-.0065 

+ .012 

N 

5.539 

5.5 S 98 

5.5463 


r .0135 


D 

5.539 

5,5157 

5.5263 

__ 

-.0106 

+ .028 

D 

5.558 

5.5044 

5.5477 


r .0167 

+ . 030 
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Date 

1 

2 

3 

4 

5 

Date 

1 

2 

3 

4 

5 

1923 






1928 






J 

5.579 

5.56 S 3 

5.5493 

+.0190 

+ .011 

T 

5.660 

5.6640 

5.6756 

-.0116 


F 

5 , 585 

5.5713 

5.5510 

+.0203 

-.019 

F 

5.652 

5.6657 

5.6772 



M 

5.581 

5.5733 

5.5528 

+ .0205 

+ .003 

M 

5.674 

5.6678 

5.6787 ; 

-.0109 


A 

5.579 

5.5743 

5.5546 

+ .0197 

+ .002 

A 

5.677 

5.6700 

5.6802 

-.0102 

+ .005 

M 


5.5747 

5.5563 

+ .0184 

-.011 

M 

5.688 

5.6723 




j 

5.584 

5.5743 

5.5583 

+ .0160 

+ .010 

T 

5.700 

5.6747 

5.6830 

-.0083 


j 

5.561 

5.5734 

5.5603 

+ .0131 

-.010 

J 

5.650 

5.6767 




A 

5.565 

5.5720 

5.5623 

+.0097 

-.036 

A 

5.672 

5.6786 

5.6849 

-.0063 


S 

5.552 

5.5704 

5.5641 

+.0063 ! 

-.010 

S 

5.671 

5.6805 

1 5. 6856 

-.0051 

-.010 

0 

5.561 

5.5684 

5.5662 

+ .0022 1 

+ .023 

O 

5 . 683 

1.5.6825 

5.6858 

-.0033 

+ .020 

N 

5.564 

5.5668 


-.0015 

+ .006 

N 

5.682 

15.6851 

5.6859 

-.0008 

+ .003 

D 

5.567 

5.5654 

5.5703 

-.0049 

+ .030 

D 

5.701 

|5. 6881 

5.6863 

+ .0018 

+ .029 

1924 






1929 






.1 

5.562 

5.5645 

5.5726 

-.0081 

+ .011 

T 

5.696 

5.6917 

5.6867 

+ .0050 

+ .009 

F 

5.576 

5.5644 

5.5746 

-.0102 

-.018 

F 

5.703 

1.5.6958 

5.6865 

+.0093 

-.014 

M 

5.568 

5.5653 

5.5769 

-.0116 

+ .004 

M 

5.697 

5.6999 

5.6860 

+.0139 

+ .006 

A 

5.578 

5.5667 


-.0125 

+ .003 

A 

5.693 

5.7035 

5.6853 

+.0182 

+ .005 

M 

5.572 

5.5689 

5.5815 

-.0126 

-.010 

M 

5.686 

5 . 7065 

5.6842 

1 +.0223 

-.007 

1 

5.561 

5.5716 

5.5837 

-.0121 

+ .010 

J 

5.683 

5.7085 



+ .009 

J 

5.572 i 

5.5748 

5.5858 

-.0110 

-.010 

J 

5.715 

5.7085 



-.009 

A 

5.575 

5.5783 

5.5880 

-.0097 

-.037 

A 

5 . 742 

5.7086 



-.040 

S 

5.576 1 

5.5820 

5.5903 

-.0083 

-.010 

s 

S. 708 

5 . 7069 



-.010 

0 

5.590 ! 

5.5859 

5.5923 

-.0064 

+ .022 

O 

5.741 

5.7041 



+ .019 

N 

5.574 

5.5898 

5.5944 

-.0046 

+ .005 

N 

5 . 734 

5.7002 



+ .003 

D 

5.592 

5.5939 

5.5965 

-.0026 

+ .030 

D 

5.669 

5.6955 



+ .029 

1925 






1930 






J 

5.619 

5.5979 

5.5985 

-.0006 

+ .010 

1 

5.670 

5.6900 



+ .008 

F 

5.611 

5.6019 

5.6005 

+ .0014 

-.017 

F 

5.663 

15.6839 



-.014 

M 

5.605 

5.6057 

5.6025 

+ .0032 

+ .004 

M 

5.662 

5.6773 



+ .007 

A 

5 . 609 

5.6083 

5.6045 

+ .0038 

+ .003 

A 

5.664 

5.6703 



+ .005 

M 

5 . 60 3 

5.6116 

5.6064 

+ .0052 

-.010 

M 

5.667 

5.6634 



-.006 

J 

5.620 

5.6146 

5.6084 

+ .0062 

+ .010 

J 

5.678 

5.6568 



+ .009 

J 

5,621 

.5.6172 

5.6103 

+ .0069 

-.009 

J 

5.660 

5.6508 



-.009 

A 

5.612 

5.6195 

5.6122 

+ .0073 

-.038 

A 

5.650 

5.6453 



-.040 

S 

5.621 

(5.6226 

5.6141 1 

+ .0085 

-.010 

S 

5.638 

5.6408 



-.010 

0 

5.633 

15.6244 

5.6162 

+ .0082 

+ .021 

O 

5.652 

5.6371 



+ .019 

N 

5.610 

5.6259 

5.6181 

+ .0078 

+ .004 

N 

5.609 

5.6337 



+ .002 

D 

5.622 

5.6271 

5.6202 

+ .0069 

+ .030 

D 

5.645 

5.6306 



+ .029 

1926 






1931 






J 

5.634 

Is. 6280 

5.6221 

+ .0059 

+ .010 

J 

5.641 

5.6275 


: j 

+ .008 

F 

5.637 

5.6286 

5.6243 

+ .0043 

-.016 

F 

5.604 

5.6238 



-.014 

M 

5.642 

5.6289 

5.6265 

+ .0024 

+ .005 

M 

5.594 

5.6196 



+ .007 

A 

5.639 

5.6290 

5.6285 

+ .0005 

+ .004 

A 

5.620 

5.6149 



+ .005 

M 

5.616 

5.6291 

6.5306 

-.0015 

-.009 

M 

5.605 

5.6097 



-.006 

J 

5.611 

5.6293 

5.6329 

-.0036 

+ .010 

J 

5.626 

5.6042 



+ .009 

J 

5.653 

5 . 6298 

i 5.6352 

-.0054 

-.009 

J 

5.610 

15.5981 



-.009 

A 

5.632 

5.6307 

5.6374 

-.0067 

-.039 

A 

5.594 

5.5914 



-.040 

S 

5.626 

5.6321 

5.6398 

-.0077 

-.010 

S 

5.587 

5.5841 



-.010 

O 

5.632 

5.6339 

5.6423 

-.0084 

+ .021 

o 

5.590 

5.5762 



+ .019 

N 

5.618 

5.6362 

5.6444 

-.0083 

+ .004 

N I 

5.527 

5.5675 



+ .002 

D 

5.636 

5.6387 

5.6469 

! -.0082 

+ .029 

D 

5.567 

j 5.5583 



+.029 

1927 






1932 






J 

5.639 

5.6414 

5.6494 

-.0080 

+ .009 

J 

5.562 

5.5485 



+ .008 

F 

5.656 

5.6442 

5.6517 

-.0075 

-.016 

F 

5.527 

5.5385 



-.014 

M 

5.653 

5.6468 

5.6542 

-.0074 

+ .006 

M 

5.502 

5.5283 



1 +.007 

A 

5.663 

5.6492 

5.6566 

-.0074 

+ .004 

A 

5.548 

5.5182 



+ .005 

M 

5.646 

5.6515 

5.6589 

-.0074 

-.008 

M 

5.490 

5.5084 



-.006 

J 

5.657 

5.6536 

5.6613 

-.0077 

+.010 

J 

5.514 

5.4994 



; +.009 

J 

5.648 

5.6555 

5.6637 

-.0082 

-.009 

J 

5.504 

5.4915 



-.009 

A 

5 . 658 

5.6571 

5.6658 

-.0087 

-.039 

A 

5.498 

5.4849 



-.040 

S 

5.664 

5.6586 

5.6678 

-.0092 

-.010 

S 

5.483 

5.4799 



-.010 

O 

5.650 

5.6599 

5.6698 

-.0099 

+ .020 

O 

5.464 

5.4766 



+ .019 

N 

5.658 

5.6611 

5.6718 

-.0107 

+ .003 

N 

5.446 

5.4750 



+.002 

D 

5.662 

5.6625 

5.6737 

-.0112 

+.029 

D 

5.481 

5.4747 



+ .029 
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*Not available, complete da’ a 


having been reported on account of bank holidays. 
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TABLE 31 

Daily Average Pig Iron Production 1 in the United States, Monthly, 
January 1877 -January 1936 

Col. 1. Logarithms of Data (see Table 27 — Column 4). 

Col. 2. Cyclical Curve (logarithms). 

Col. 3. Trend Curve (logarithms). 

Col. 4. Deviations of Cyclical Curve (logarithms) from Trend 
Curve (logarithms). 

For details of the nature of the graduations given in Columns 2 and 
3 of this table, see Appendix D. 


i These figures do not include charcoal pig iron. 
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TABLE 31 


Pig Iron Production 1 in the United States 


Date 

1 

, 

3 

* 1 

Date 

1 

2 

3 

4 







1882 






T 

.673 

.6661 

.6627 

+.0034 

J 

1.041 

1.0161 

1.0197 


-.0036 

F 

.679 

.6683 

.6652 

+.0031 

F 

1.055 

1.0199 

1.0216 


-.0017 

M 

.684 

.6706 

.6681 

+ .0025 

M 

1.051 

1.0239 

1.0233 

+ .0006 

A 

.686 

.6733 

.6715 

+.0018 

A 

1.043 

1.0281 

1.0247 

+ .0034 

M 

.681 

.6771 

.6752 

+ .0019 

M 

1.033 

1.0323 

1.0258 

+ .0065 

J 

.674 

.6821 

.6789 

+.0032 

J 

1.024 

1.0363 

1.0266 

+ .0097 

T 

.672 

.6886 

.6831 

+ .0055 

J 

1.013 

1.0400 

1.0271 

+ .0129 

A 

.676 

.6965 

.6877 

+ .0088 

A 

1.010 

1.0434 

1.0274 

+ .0160 

S 

.685 

.7053 

.6926 

+.0127 

S 

1.020 

1.0467 

1.0273 

+.0194 

0 

.699 

.7147 

.6977 

+.0170 

O 

1.047 

1.0501 

1.0271 

+ .0230 

N 

.716 

.7241 

.7029 

+ .0212 

N 

1.063 

1.0S3S 

1.0267 

+ .0268 

D 

.735 

.7331 

.7084 

+ .0247 

D 

1.073 

1.0569 

1.0262 

+ .0307 

1878 






1883 






.T 

.756 

.7410 

.7140 

+ .0270 


1.079 

1.0600 

1.02S6 

+ .0344 

F 

.771 

.7476 

. 7200 

+.0276 

F 

1.080 

1.0623 

1.0248 

+ .0375 

M 

.777 

.7522 

.7261 

+ .0261 

M 

1.075 

1.0632 

1.0241 

+ .0391 

A 

.771 

. 7548 

.7324 

+ .0224 

A 

1.060 

1.0623 

1.0235 

+ .0388 

M 

.760 

. 7550 

.7389 

+ .0161 

M 

1.048 

1 .0593 

1.0229 

+ .0364 

J 

.751 

.7530 

. 7455 

+.0075 

J 

1.045 

1,0542 

1.0223 

+ .0319 

) 

,736 

.7490 

.7524 


-.0034 

J 

1.043 

1.0476 

1.0219 

+ .0257 

A 

.726 

.7435 

. 7595 


-.0160 

A 

1.041 

1.0401 

1.0216 

+ .0185 

S 

.720 

.7374 

.7666 


-.0292 

S 

1.038 

1.0325 

1.0211 

+ .0114 

0 

.726 

.7317 

. 7740 


-.0423 

0 

1.032 

1.0256 

1.0210 

+ .0046 

N 

.732 

.7273 

.7816 


-.0543 

N 

1.026 

1.0199 

1.0210 


-.0011 

D 

.738 

.7254 

.7890 


-.0636 

D 

1.016 

1.0156 

1.0213 


-.0057 

1879 






1884 






J 

.741 

.7269 

. 7963 


-.0694 

J 

.997 

1.0126 

1.0218 


-.0092 

F 

.744 

.7323 

.8040 


-.0717 

F 

.985 

1.0105 

1.0224 


-.0119 

U 

.747 

.7421 

.8119 


-.0698 

M 

.992 

1.0092 

1.0232 


-.0140 

A 

.751 

.7562 

.8197 


-.0635 

A 

1.009 

1.0082 

1.0242 


-.0160 

M 

.759 

.7744 

.8273 


-.0529 

M 

1.019 

1.0073 

1.0254 


-.0181 

J 

.777 

.7959 

.8352 


-.0393 

J 

1.025 

1.0063 

1.0267 


-.0204 

J 

.806 

.8197 

.8430 


-.0233 

J 

1.031 

1.0052 

1.0283 


-.0231 

A 

.835 

.8449 

.8509 


-.0060 

A 

1.010 

1.0037 

1.0299 


-.0262 

S 

.864 

.8700 

.8587 

--.0113 

S 

.993 

1.0016 

1.0319 


-.0303 

0 

.894 

.8940 

.86 66 

--.0274 

O 

.996 

.9989 

1.0339 


-.0350 

N 

.921 

.9155 

.8743 

--.0412 

N 

1.004 

.9956 

1.0362 


-.0406 

D 

.946 

.9338 

.8821 

+.0517 

D 

.975 

.9918 

1.0386 


-.0468 

1880 






1885 






J 

.966 

.9483 

.8896 


-.0587 

J 

.957 

.9877 

1.0411 


-.0534 

F 

.982 

.9588 

,8972 


-.0616 

F 

.991 

.9840 

1.0438 


-.0598 

M 

.989 

.9654 

.9047 


-.0607 

M 

1.004 

.9812 

1.0466 


-.0654 

A 

.989 

.9688 

.9120 


-.0568 

A 

.996 

.9800 

1.0495 1 


-.0695 

M 

.978 

.9696 

.9190 


-.0506 

M 

.987 

.9813 

1.0528 


-.0715 

J 

.958 

.9688 

,9259 


-.0429 

J 

.982 

.9852 

1.0560 


-.0708 

J 

.935 

.9671 

.9328 


-.0343 

J 

.993 

.9921 

1.0595 


-.0674 

A 

.927 

.9654 

.9397 


-.0257 

A 

.996 

1.0020 

1.0632 


-.0612 

S 

.935 

.9641 

.9463 


-.0178 

S 

.991 

1.0144 

1.0670 


-.0526 

0 

.949 

.9637 

.9528 


-.0109 

O 

1.010 

1.0289 

1.0709 


-.0420 

N 

.961 

.9642 

.9592 


-.0050 

N 

1.049 

1.0451 

1.0751 


-.0300 

D 

.974 

.9657 

.9653 


h . 0004 

D 

1.083 

1.0624 

1.0793 


-.0169 

1881 






188 6 






J 

.987 

.9682 

.9709 


-.0027 

J 

1.086 

1.0805 

1.0837 


-.0032 

F 

.997 

.9714 

.9767 


-.0053 

F 

1.078 

1.0991 

1.0882 


-.0109 

M 

1.001 

.9754 

.9820 


-.0066 

M 

1.108 

1.1179 

1.0929 



A i 

.999 

.9798 

.9871 


-.0073 

A 

1.153 

1.1362 

1.0979 



M | 

.991 

. 9844 

.9918 


-.0074 

M ■ 

1.177 

1.1532 

1.1031 


-.0501 

J 

.984 

.9891 

.9966 


-.0075 

J 

1.185 

1.1683 

1.1081 


K0602 

J i 

.977 

.9937 

1.0009 


-.0072 

J 

1.180 

1.1805 

1.1136 


- . 0669 

A 

.975 

.9980 

1.0048 


-.0068 

A 

1.170 

1.1893 

1.1190 


-.0703 

'S' 

.980 

1.0020 

1.0084 


-.0064 

S 

1.173 

1.1946 1 

1.1249 


-.0697 

0 

.986 

1.0056 

1.0117 


-.0061 

o 

1.187 

1.1966 

1.1307 


-.0659 

N 

.998 

1.0091 i 

1.0147 


-.0056 

N 

1.194 

1.1961 

1.1368 

-j 

h . 0593 

D ! 

1.015 

1,0125 

1.0173 



-.0048 

D 

1.200 

1.1942 

1.1427 

H 

h.0515 


1 Excapt charcoal pig it 
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Date 

1 

2 

3 

4 1 

Date 

1 

2 

3 

4 

1887 






1892 






J 

1.211 

1.1921 

1.1486 


b . 0435 

J 

1.412 

1 .4082 

1.3276 


-.0806 

F 

1.219 

1.1907 

1.1546 


-.0361 

F 

1.413 

1.4062 

1.3252 


-.0810 

M 

1.223 

1.1906 

1.1605 


-.0301 

M 

1.407 

1.3992 

1.3228 


-.0764 

A 

1.231 

1.1917 

1 .1665 


-.0252 

A 

1.389 

1.3895 

1 . 3204 


-.0691 

M 

1.166 

1.1939 

1.1727 


-.0212 

M 

1.370 

1.3795 

1 .3180 


- . 0615 

J 

1.0S4 

1.1965 

1.1786 


-.0179 

J 

1.360 

1.3718 

1.3156 


-.0562 

J 

1.113 

1.1988 

1.1846 


-.0142 

J 

1.344 

1.3679 

1.3132 


-.0547 

A 

1.188 

1.2004 

1.1 905 


-.0099 

A 

1.322 

1.3681 

1.3108 


-.0573 

S 

1.245 

1.2011 

1.1962 


-.0049 

S 

1.326 

i 1.3714 

1 . 3087 


-.0627 

O 

1.264 

1.2009 

1 .2018 


-.0009 

O 

1.354 

1 1.3760 

1 . 3065 


-.0695 

N 

1.266 

1 . 2002 

1.2072 


-.0070 

N 

1.377 

1.3794 

1 . 3043 


-.0751 

D 

1.255 

1 . 1991 

1.2125 


-.0134 

D 

1.379 

| 1.3793 

1 . 3024 


-.0769 

1888 






1893 


, 




J 

1.211 

1.1982 

1.2179 


-.0197 

J 

1.372 

1.3741 

1 . 3005 

H 

-.0736 

F 

1.164 

1 . 1978 

1.2230 


-.0252 

F 

1.376 

1.3630 

1.2986 

H 

-.0644 

M 

1.161 

1.1981 

1.2279 


-.0298 

M 

1.386 

1.3461 

i 1 . 2968 


-.0493 

A 

1.181 

1.1994 

1.2328 


-.0334 

A 

1.393 

1.3240 

1.2951 

-i 

-.0289 

M 

1.193 

1.2020 

1.2373 


-.0353 

M 

1.388 

1.2976 

t 1.2936 

H 

-.0040 

J 

1.183 

1.2061 

1.2419 


-.0358 

J 

1.354 

1.2681 

1.2921 


-.0240 

J 

1.182 

1.2118 

1.2462 


-.0344 

J 

1.254 

1.2366 

1 1.2907 


-.0541 

A 1 

1.204 

1.2191 | 

1.2504 


-.0313 

A 

1.114 

1.2045 

1.2896 


-.0851 

s 

1.223 

1.2276 | 

1.2547 


-.0271 

S 

1.027 

1.1736 

1.2885 


-.1149 

0 

1.245 

1.2368 I 

1.2589 


-.0221 

O 

1.021 

1.1459 

1.2876 


-.1417 

N 

1.273 

1.2459 

1.2630 


-.0171 

N 

1.095 

1.1236 

1.2870 


-.1634 

D 

1.293 

1.2542 

1.2671 


-.0129 

D 

1.146 

1.1092 

1.2866 


-.1774 

1889 






1894 






J 

1.291 

1.2611 

1.2711 


-.0100 

J 

1.151 

1.1042 

1.2862 


-.1820 

F 

1.283 

1.2662 

1.2751 


-.0089 

F 

1.179 

1 . 1092 

1.2862 


-.1770 

M 

1.284 

1.2697 

1.2792 


-.0095 

M 

1.236 

1.1237 

1.2865 


-.1628 

A 

1.273 

1.2721 

1.2832 


-.0111 

A 

1.236 

1.1459 

1.2869 


-.1410 

M 

1 . 254 

1.2741 

1.2871 


-.0130 

M 

1.095 

1.1730 

1.2873 


-.1143 

J 

1.247 

1.2764 

1.2912 


-.0148 

J 

1.026 

1.2018 

1.2881 


-.0863 

J 

1.256 

1.2799 

1.2952 


-.0153 

J 

1.159 ! 

1.2298 

1 .2890 


-.0592 

A 

1.260 

1.2850 

1.2991 


-.0141 

A 

1.281 

1.2549 

1 .2902 


-.0353 

S 

1.273 

1.2924 

1.3030 


-.0106 

s 1 

1.334 

1.2764 

1.2918 


-.0154 

0 

1.305 

1.3023 

1.3069 


-.0046 

o 

1.349 

1.2947 

1.2933 

+ .0014 

N 

1.331 

1.3146 

1.3108 


b.0038 

N 

1.371 

1.3105 

1.2951 

+ .0154 

D 

1.346 

1.3291 

1.3146 


(-.0145 

D 

1.375 

1.3246 

1.2972 

+ .0274 

1890 






1895 






J 

1.355 

1.3449 

1.3182 

+ .0267 

J 

1.363 

1.3379 

1.2996 


-.0383 

F 

1 .366 

1.3606 

1.3219 

+ .0387 

F 

1.345 

1.3509 

1.3019 


-.0490 

M 

1.376 

1.3746 

1.3252 

+ .0494 

M 

1.335 

1 . 3635 

1.3046 


-.0589 

A 

1.381 

1.3850 

1.3283 

+.0567 

A 

1.331 

1.3758 

1.3073 


-.0685 

M 

1.385 

1,3903 

1.3312 

+ .0591 

M 

1.329 

1.3879 

1.3101 


-.0778 

J 

1.379 

1.3893 

1.3340 

+ .0553 

J 

1.351 

1.4001 I 

1.3132 


-.0869 

J 

1.361 

1.3820 

1.3365 

+ .0455 

J 

1.386 

1.4125 

1.3166 


-.0959 

A 

1.355 

1.3688 

1.3386 

+ .0302 

A 

1.423 

1.4251 1 

1.3200 


-.1051 

S 

1.371 

1.3515 

1.3402 

+ .0113 

S 

1.453 

1.4374 

1.3235 


-.1139 

0 

1.377 

1.3319 

1.3416 


-.0097 

o 

1.479 

1.4481 

1.3276 


-.1205 

N 

1.381 

1.3123 

1.3427 


-.0304 

N 

1.494 

1.4557 

1.3316 


-.1241 

D 

1.363 

1.2949 

1.3436 


-.0487 

D 

1.482 

1.4583 

1.3357 


b. 1226 

1891 






1896 






J 

1.300 

1.2813 

1.3440 


-.0627 

J 

1.460 

1.4547 

1.3401 


-.1146 

F 

1.240 

1.2729 

1.3440 


-.0711 

F 

1.437 

1.4443 

1.3449 


-.0994 

M 

1 . 1 79 j 

1.2704 

1.3438 


-.0734 

M 

1..422 

1.4276 

1.3498 


-.0778 

A 

1.144 

1.2739 

1 .3432 


-.0693 

A 

1.420 

1.4061 

1.3549 


-.0512 

M 

1.211 

1 . 2832 

1.3424 


-.0592 

M 

1.411 

1.3820 

1.3600 


-.0220 

J 

1.312 

1.2976 

1.3412 


-.0436 

J 

1.396 

1.3576 

1.3656 


-.0080 

.1 

1.362 

1.3159 

1.3400 


-.0241 

} 

1.361 

1.3353 

1.3712 


-.0359 

A 

1.372 

1.3367 

1.3384 


-.0017 

A 

1.286 

1.3167 

1.3767 


-.0600 

S 

1.390 

1.3580 

1.3364 

+.0216 

S 

1.208 

1.3028 

1.3822 


-.0794 

O 

1.414 

1.3776 

1.3345 

+ .0431 

O 

1.200 

1.2944 

1.3882 



N 

1 .423 

1.3936 

1 .3323 

+.0613 

N 

1.259 

1.2916 

1.3939 


-.1023 

D 

1 . 420 

1.4048 

1.3301 

+.0747 

D 

1.317 

1.2943 

1.3998 


-.1055 


Except charcoal pig iron. 
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Pig Iron Production 1 in the United States 


1.349 

1.366 

1.381 
1.386 

1.382 
1.375 
1.369 


1.500 

1.505 

1.507 

1.505 

1.497 

1.485 

1.472 

1.471 

1.482 

1.499 

1.517 

1.526 


1.526 

1.511 

1.518 

1.537 

1,543 

1.554 

1.565 

1.570 

1.581 

1.598 

1,612 

1.617 


1.618 

1.618 

1.612 

1.613 

1.618 
1 .607 
1.563 
1.516 
1.496 
1.480 
1.488 


1.573 
1.607 

1.614 
1.621 
1.633 
1.640 
1 . 644 
1.638 
1.640 
1.649 
1.657 
1.611 


1.3024 
1.3152 
1 .3321 
1.3518 
1.3732 
1.3948 
1.4152 
1.4335 
1.4491 
1.4618 
1.4720 
1.4800 


1.4864 

1.4913 

1.4950 

1.4974 
1.4985 
1 . 4984 

1.4975 

1.4964 
1.4958 

1.4965 
1.4987 
1.5029 


1.5162 

1.5251 

1.5350 

1.5459 

1.5576 

1.5699 

1.5823 

1.5940 

1.6041 

1.6116 

1.6156 


1.6154 

1.6111 

1.6028 

1.5916 

1.5788 

1.5658 

1.5540 

1.5449 

1.5392 

1.5375 

1.5400 

1.5466 


1.5566 
1.5694 
1 .5838 
1.5989 
1.6134 
1.6265 
1.6375 
1.6459 
1.6520 
1.6561 
1 .6585 
1.6601 


1.4051 

1.4107 

1.4161 

1.4216 

1.4268 

1.4318 

1.4367 

1.4415 

1.4460 

1.4505 

1.4547 

1.4589 


1,4628 

1.4667 

1.4704 

1.4740 

1.4776 

1.4813 

1.4851 

1.4889 

1.4929 

1.4971 

1.5012 

1.5054 


1.5098 
1.5142 
1.5189 
1.5238 
1.5290 
1.5340 
1.5393 
1.5444 
1 .5497 
1.5549 
1 .5602 
1.5653 


1.5704 

1,5753 

1.5800 

1.5845 

1.5890 

1.5931 

1.5970 

1.6005 

1.6041 

1.6072 

1.6102 

1.6129 


1.6152 

1.6176 

1.6197 

1.6216 

1.6233 

1.6250 

1.6266 

1.6282 

1.6298 

1.6312 

1.6328 

1.6343 


-.0698 
-.0536 
-.0370 
-.0215 
-.0080 
+ .0031 
+ .0113 
+.0173 
+ .0211 

+ .0236 
+ .0246 
+ .0246 
+.0234 
+.0209 
+ .0171 
+ .0124 
+ .0075 
+ .0029 
-.0006 
-.0025 
-.0025 


-.0010 

.0020 

.0062 

.0112 

.0169 

.0236 

.0306 

.0379 

.0443 

.0492 

.0514 

.0503 


+.0358 
+.0228 
+ .0071 
-.0102 
-.0273 
-.0430 
-.0556 
-.0649 
-.0697 
-.0702 
-.0663 


-.0586 

-.0482 

-.0359 

-.0227 

-.0099 

.0015 

.0109 

.0177 

.0222 

.0249 

.0257 

.0258 


1.666 

1.652 

1.668 

1.692 

1.697 

1.683 

1.668 

1.675 

1.675 

1.679 

1.679 

1.695 


1.729 

1.743 

1.746 


1.663 
1 . 5-10 
1.436 


1.620 

1.670 

1.716 

1.695 


1.656 

1.672 

1.695 

1.717 


1.760 

1.756 

1.796 

1.807 

1.802 

1.777 

1.750 

1.774 

1.802 

1.821 

1.827 

1.819 


1.824 
1.833 
1.844 
1.840 
1.831 
1.819 
1.813 
1.793 
1.818 
1.850 
1 .863 
1.858 


1.6613 

1.6625 

1.6636 

1.6651 

1.6668 

1.6690 

1.6723 

1.6769 

1.6832 

1.6908 

1.6990 

1.7069 


1.7130 

1.7163 

1.7160 

1.7119 

1.7042 

1.6935 

1.6807 

1.6664 

1.6515 

1.6366 

1.6226 

1.6093 


1.5988 

1.5920 

1.5898 

1.5930 

1.6016 

1.6150 

1.6319 

1.6507 

1.6697 

1.6878 

1.7044 

1.7195 

1.7333 

1.7464 

1.7591 

1.7714 

1.7830 

1.7933 

1.8018 

1.8081 

1.8123 

1.8149 

1.8165 

1.8177 


1.8190 

1.8206 

1.8222 

1.8236 

1.8245 

1.8252 

1.8260 

1.8276 

1.8309 

1.8364 

1.8446 

1.8549 


1.6359 

1.6373 

1.6389 

1.6404 

1.6421 

1.6437 

1.6453 

1.6470 

1.6485 

1.6503 

1.6519 

1.6538 


1.6558 

1.6579 

1.6602 

1.6627 

1.6653 

1.6682 

1.6714 

1.6747 

1.6780 

1.6819 

1.6858 

1.6898 


1.6939 
1.6983 
1.7029 
1.7073 
1.7119 
1.7163 
1 . 7208 
1.7252 
1.7296 
1.7337 
1.7375 
1.7412 


1 . 7449 
1 . 7481 
1.7512 
1.7539 
1.7566 
1.7588 
1.7610 
1.7629 
1.7647 
1 . 7662 
1.7677 
1.7692 


1.7703 
1.7716 
1.7727 
1.7738 
1 . 7745 
. 1.7756 
1.7765 
1.7773 
1.7780 
1.7788 
1.7795 
1 . 7802 


+ .0254 
+ .0252 
+ . 0247 
+ .0247 
+ .0247 
+ .0253 
+.0270 
+ .0299 
+ .0347 
+ .0405 
+ .0471 
+ .0531 


+ .0572 
+ .0584 
; .0558 
+ .0492 


-.0265 

-.0453 

-.0632 

-.0805 


-.0951 

-.1063 

-.1131 

-.1143 

-.1103 

-.1013 

-.0889 

-.0745 

-.0599 

-.0459 

-.0331 

-.0217 


.0116 

.0017 

.0079 

.0175 

.0264 

.0345 

.0408 

.0452 

.0476 

.0487 


.0487 

.0490 

.0495 

.0498 

.0500 

.0496 

.0495 

.0503 

.0529 

.0576 

.0651 

.0747 


1 Except charcoal pig iron. 
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Date 

1 


3 

-J 

Date 

1 

2 

3 

4 

1917 



1.9981 

j . 

.0291 1 

1922 

J 

1.725 

1.6958 

1.8407 


-.1449 

F 

1.975 

2.0284 

2.0286 

2.0023 

2.0064 

+.0261 
+ .0222 

F 

M 

1 . 765 
1.818 

1.7734 

1 .8427 
1.8452 


-.0718 





+ .0169 

A 

1.839 





M 



2.0142 

+ .0101 

M 

1.872 

1.8365 

1.8511 





2.0176 

+ .0022 

J 

1 .896 

1.8619 




J 

2 .035 

2.0142 

2.0207 

2.0237 


-.0065 

-.0156 

1 

1.890 

1.768 

1.8844 

1 . 9049 

1 . bS 83 
i .8623 


- .0261 
-.0426 



2.0021 

2.0262 


-.0241 

S 

1.831 

1.9248 

1 .8663 






2.0284 


-.0316 

0 

1.930 








2.0296 


-.0366 

N 

1.978 

1.9643 

1 .8753 



D 

1.968 

1.9912 

2.0302 


-.0390 

D 

1.998 

1.9840 




1918 



2.0304 


-.0384 

1923 

J 

2.018 

2.0033 

1 . 8849 


-.1184 

F 



2.0297 


-.0341 

F 

2.029 

2.0212 



■*,1314 




2.0284 


-.0264 

M 

2.056 

2.0372 



, 1 4 2 3 






-.0157 

A 

2.073 

2.0508 

1.9001 


r . 1507 

M 


2.0215 

2.0242 


-.0027 

M 

2.096 

2.0614 

1.9055 


- . 155*) 


2.0327 

2.0210 


r .0117 

J 

2.088 

2.0683 



-. 1577 




2.0171 


-.0255 

J 

2.074 

2.0709 

1.9159 


-.1550 




2.0126 


r .0371 

A 

2.046 

2 . 0686 

1.9212 


- . 1474 




2.0070 


r .0453 

S 

2.018 

2.0606 

1.9269 






2.0015 


-.0477 

O 

2.007 

2.0471 

1.9322 





2.0398 

1.9952 


-.0446 

N 

1.984 

2.0284 

1.9376 



D 

2.044 

2.0247 

1.9886 


[-.0361 

D 

1.974 

2.0057 

1.9429 



1919 


2.0051 

1.9813 

+.0238 

1924 

J 

1.988 

1.9808 

1.9483 

+ .0325 

F 


1.9823 

1.9739 

+.0084 

F 

2.025 

1.9559 

1.9536 

+ .0023 



1.9587 

1.9664 


-.0077 

M 

2.048 

1.9333 

1.9587 






1.9590 


-.0249 

A 

2.033 

1.9148 

1.9637 


-.0489 

M 

1.833 

1.9165 

1.9513 


-.0348 

M 

1.926 

1.9016 

1.9687 


-.0671 

J 

A 

1.848 

1.9010 

1.9440 


-.0430 

J 

1.830 

1.8942 

1.9734 



1,894 

1.8907 

1.9366 


-.0459 

J 

1.760 

1.8924 

1.9779 


-.0855 

1.947 

1.8860 

1.9291 


-.0431 

A 

1.784 

1.8955 

1.9822 


-.0867 

S 

1.919 

1.8871 

1.9215 


-.0344 

S 

1.835 

1.9028 

1.9859 


-.0831 

0 

1.779 

1.8936 

1.9146 


-.0210 

0 

1.903 

1.9132 

1.9894 



N 

1.902 

1.9054 

1.9078 


-.0024 

N 

1.023 

1.9258 

1.9915 


-.0657 

D 

1.929 

1.9218 

1.9011 

+ .0207 

D 

1.980 

1.9399 

1.9953 


-.0554 

1920 

J 

F . 

1.988 

1.9418 

1.8952 


K 0466 

1925 

J 

2.036 

1.9544 

1.9978 


-.0434 

2.012 

1,9643 

1.8893 


-.0750 

F 

2.060 

1.9683 

1.9997 


-.0314 

M 

■ , ■ A 

2.037 

1.9876 

1.8838 


-.1038 

M 

2.061 

1.9807 

2.0013 


-.0206 

1.961 

2.0092 

1.8787 


-.1305 

A 

2.036 

1.9904 

2.0025 


-.0121 

M 

J 

1 .984 

2.0270 

1.8738 


-.1532 

M 

1.976 

1.9969 

2.0034 


-.0065 

2.006 

2.0383 

1.8693 


-.1690 

J 

1.950 

2.0000 

2.0037 


-.0037 

J 

1.995 

2.0407 

1.8651 


-.1756 

J 

1.934 

2.0002 

2.0039 


-.0037 

A 

2.007 

2.0324 

1.8611 


-.1713 

A 

1.941 

1 . 9986 

2.0040 


-.0054 

■ S 

2.018 

2,0125 

1.8572 


-.1553 

S 

1.958 

1.9966 

2.0039 


-.0073 

0 

2.026 

1.9811 

1.8537 


-.1274 

o 

1.989 

1.9959 

2.0038 


-.0079 

N 

1.990 

1.9388 

1.8504 


-.0884 

N 

2.003 

1.9972 

2.0034 


-.0062 

D 

1 . 941 

1.8877 

1.8476 


t -,0401 

D 

2.021 

2.0011 

2.0030 


-.0019 

1921 

J 






1926 






1.892 

1.8308 

1.8451 


-.0143 

J 

2.029 

2.0072 

2.0026 


-.0046 

F 

1 .840 

1.7715 

1.8427 


-.0712 

F 

2.019 

2.0145 

2.0024 


-.0123 

M 

1.712 

1.7135 

1.8407 


-.1272 

M 

2.045 

2.0218 

2.0025 


-.0193 

A 

1.600 

1,6608 

1.8391 


-.1783 

A 

2.061 

2.0281 

2.0027 


-.0254 

M 

.1.595 

1.6168 

1.8378 


-.2210 

M 

2.050 

2.0327 

2.0030 


-.0297 

J 

1.550 

1,5842 

1.8371 


-.2529 

J 

2.033 

2.0353 

2.0038 


-.0315 

J 

1.445 

1.5650 

1 .8366 


-.2716 

J 

2.017 

2.0363 

2.0048 


-.0315 

A 

1 .488 

1.5600 

1.8364 


-.2764 

A 

2.014 

2.0359 

2.0059 


-.0300 

S 

. 1.517 

1.5684 

1.8362 


-.2678 

S 

2.019 

2.0348 

2.0073 


-.0275 

0 

: 1.604 

1.5890 

1.8369 


-.2479 

O 

2.032 

2.0333 

2.0091 


-.0242 

N 

1.674 

1.6193 

1.8378 


-.2185 

N 

2.033 

2.0315 

2.0109 


-.0206 

D 

1.726 

1.6560 

1 .8391 


-.1831 

D 

1.999 

2.0293 

2.0131 


F .0162 


Except charcoal pig iron. 
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TABLE 31— Concluded 


Pig Iron Production 1 in the United States 


Date 

! 

2 

3 

4 

Date 

1 

2 

3 


1927 

J 

F 

M 

A 

M 

.1 

J 

A 

S 

O 

N 

D 

1928 

J 

F 

M 

A 

M 

A 

S 

0 

N 

D 

1929 

J 

F 

M 

A 

M 

j 

A 

S 

0 

N 

D 

1930 

J 

F 

M 

A 

M 

J 

I 

S 

o 

■■ N 

D 

1931 
J 

F 

M 

A 

M 

.1 

J 

A 

S 

O 

N 

D 

2.001 

2.021 

2.051 

2.057 

2.039 

2.013 
1.979 
1.978 
1.966 
1.953 
1.946 
1.939 

1.966 

2.000 

2.014 
2.026 

2.025 
2.012 
1.996 

2.005 

2 . 009 
2.037 
2.042 
2.036 

2.045 

2.059 

2.079 

2.087 

2.100 

2.093 

2. 087 
2.083 
2.067 
2.064 

2.026 
1.961 

1.960 

2.006 
2.020 
2.026 
2.018 
1.990 
1.930 
1.911 
1.880 
1.844 
1.794 
1.730 

1 . 743 

1 . 785 
1.817 
1.828 
1.808 
1.737 
1.674 
1.616 
1.591 
1.578 
1.566 
1.500 

2.0264 

2.0226 

2.0177 

2.0119 

2.0054 

1.9986 

1.9920 

1 .9859 
1.9808 

1 .9770 

1 .9748 
1.9743 

1.9756 

1.9788 

1.9836 

1.9896 

1 . 9965 
2.0040 
2.0118 
2.0198 
2.0280 
2.0364 
2.0449 
2.0532 

2 . 0609 
2.0676 
2,0726 
2.0755 
2.0762 
2.0748 
2.0717 
2.0671 
2.0616 
2.0540 
2.0474 
2.0380 

2.0266 

2.0129 

1.9970 

1.9792 

1.9602 

1.9407 

1.9211 

1.9019 

1.8829 

1 . 8638 

1 . 8444 
1.8246 

1.8046 

1.7846 

1 .7649 
1.7459 
1.7270 
1.7077 
1.6869 
1.6636 
1.6374 
1.6081 
1.5765 
1.5433 

2.0155 

2.0181 

2.0207 

2.0235 

2.0264 

2.0294 

2.0323 

2.0351 

2.0376 

2.0404 

2.0428 

2.0450 

2.0470 

2.0487 

2.0502 

2.0513 

2.0522 

2.0523 
2.0520 
2.0513 
2.0501 
2.0484 
2.0458 
2.0423 

2.0380 

2.0326 

2.0268 

2.0205 

2.0138 

+ .0109 
+ .0045 
-.0030 
-.0116 
-.0210 
-.0308 
-.0403 
-.0492 
-.0568 
-.0634 
-.0680 
-.0707 

-.0714 

-.0699 

-.0666 

-.0617 

-.0557 

-.0483 

-.0402 

-.0315 

-.0221 

-.0120 

-.0009 

+.0109 

+ .0229 
+ .0350 
+ .0458 
+ .0550 
+ .0624 

1932 

J 

F 

M 

A 

M 

J 

i 

S 

o 

N 

D 

1933 

J 

F 

M 

A 

M 

J 

J 

A 

s 

O 

N 

D 

1934 

i, 

M 

A 

M 

J 

J 

A i 
S 

0 

N 

D 

1935 

1 

M 

A 

M 

J 

J 

A 

S 

O 

N 

D 

1936 

J 

1.497 

1.522 

1.494 

1.454 

1.403 

1.321 

1.266 

1.233 

1.296 
1.318 
1.323 
1.246 

1.264 

1.297 
1.243 

1 .31 S 
1.457 
1.625 

1 . 762 
1.772 
1.705 
1.641 
1.558 
1.581 

1.593 

1.654 

1.718 

1.761 

1.819 

1.808 

1.597 

1.532 

1.476 

1.487 

1.504 

1.520 

1.678 

1.759 

1.757 

1.744 

1.746 

1.714 

1.691 

1.754 

1.772 

1.805 

1.838 

.1.832 

1.815 

1.5093 

1.4750 

1.4407 

1.4062 

1 .3719 

1 .3386 
1.3081 
1.2827 
1.2651 
1.2579 
1.2624 
1.2787 

1.3057 

1.3411 

1 .3823 
1.4271 

1 .4734 
1.5200 
1.5655 

1 . 6086 

1 .6470 
1.6785 

1 .7006 
1.7119 

1.7118 

1.7021 

1.6854 

1.6650 






Except charcoal pig iron. 
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TABLE 32 

United States Bureau of Labor Statistics Index Number of 
Wholesale Prices of Commodities, Monthly, 

January 1890 -January 1936 

Col. 1. Logarithms of Index. 

Col. 2. Cyclical Curve (logarithms). 

For details of the nature of the graduation given in Column 2 of 
this table, see Appendix D. 
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TABLE 32 — Continued 



1 

2 


■ 

2 


1 

2 


1 

2 

1910 

l 

1.8537 

1.8531 

1.8563 

1.SS82 

1915 

J 

F 

M 

1.8332 

1.8363 

1.8338 

1.8331 

1 . 8326 
1.8323 

1920 

J 

F 

M 

2.1978 

2.1962 

2.2003 

2.1965 

2.2066 

2.2141 

1925 

J 

F 

M 

2.0124 

2.0170 

2.0179 

2 . 0043 
2.0078 
2.0110 

A 

M 

1.8645 

1.8573 

1.8587 

1.8572 

A 

M 

J 

1.8370 

1.8389 

1.8344 

1.8324 

1.8332 

1.8351 

A 

M 

T 

2.2188 

2.2232 

2.2214 

2.2183 

2.2182 

2.2134 

M 

J 

2.0069 

2.0128 

2.0158 

2.0170 




J 

1.8407 

1.8381 

J 

2.2196 

2.2036 

J 







1.8363 

1.8422 

A 

2.2079 

2.1S90 

A 

2.0166 





1 S 

1.8344 

1 . 8474 

S 

2.1909 

2.1700 

S 






o 

1.8463 

1.8535 

O 

2.1590 

2.1476 

0 


2 .0153 





1.8555 

1.8603 

N 

2.1252 

2.1226 




D 

1.8235 

1.8220 

D 

1.8592 

1.8676 

D 

2.0817 

2.0964 

D 

2.0145 

2.0124 

1911 

J F 



1916 

J 

1.8865 

1.8754 

1921 

T 

2.0569 

2.0703 

1926 

l 

2.0137 

2.0109 



F 

1.8949 

1.8835 

F 

2.0208 

2.0453 






M 

1,9053 

1.8919 

M 

2.0103 

2.0226 

M 

2.0026 





A 

1.9122 

1.9006 

A 

1.9952 

2.0031 

A 

2.0013 

2 . OOoi 

M 



M 

J 

1.9165 

1.9098 

M 

1.9832 

1.9871 

M 





1.9186 

1.9196 

1 

1.9704 

1.9751 

J 

2.0017 


| 



J 

1.9212 

1.9300 

J 

1.9704 

1.9668 

J 

1.9978 


A 


1.8081 

A 

1 .9299 

1.9413 

A 

1.9708 

1.9619 

A 

1.9961 





S 

1.9390 

1.9535 

S 

1.9704 

1.9598 

S 

1.9987 


o 



0 

1.9595 

1 .9667 

O 

1.9736 

1.9600 

O 

1.9974 

1.9918 



1.8175 

N 

1.9886 

1 .9809 

N 

1.9741 

1.9616 

N 

1.9930 


D 

1.8149 

1.8213 

D 

1.9965 

1.9958 

D 

1.9680 

1.9642 

D 

1.9908 

1 . 9866 

1912 

J 



1917 



1922 



1927 

1.9845 

1.9842 

1.8195 

1.8252 

I 

2.0090 

2.0111 

i 

1.9610 

1.9673 

J 

F 


1.8290 

F 

2.0191 

2.0263 

1.9680 

1.9705 

F 

M 

1.9814 


M 

1.8293 

1.8325 

M 

2.0322 

I 2.0407 

M 

1.9676 

1.9739 

1.9764 

1.9804 

A 

1.8432 

1.8357 

A 

2.0573 

2.0539 

A 

1.9694 

1.9775 

A 

1.9736 


M 

1.8451 

1.8386 

M 

2.0817 

2.0654 

M 

1.9827 

1.9812 

M 

1,9741 

1.9779 

J 

1.8389 

1.8410 

j 

2.0864 

2.0749 

J 

1.9836 

1.9853 

J 

1.9736 

1.9773 

J 

1.8382 

I 1.8429 

J 

2.0899 

2.0822 

J 

1.9974 

1.9895 

J 

1.9745 

1.9772 

A 

1.8432 

1.8444 

A 

2.0962 

2.0876 

A 

1.9939 

1.9939 

A 

1.9786 

1.9776 

8 

1.8482 

1.8453 

S 

2.0917 1 

2.0913 

S ! 

1.9970 

1.9981 

S 

1.9836 

1.9783 

0 

1.8500 

1.8459 

' 0 

2.0871 

2.0938 

o 

1.9983 

2.0019 

O 

1.9850 

1.9795 

N 

! 1.8463 

1.8460 

N 

2.0892 

2.0957 

N 

2.0022 

2.0051 

N 

1.9836 

1.9809 

D 

1.8457 

1.8460 

D 

2.0896 

2.0973 

D 

2.0030 

2.0074 

D 

1.9841 

1.9825 

1913 



1918 



1923 



1928 


1.9839 

l 

1.8470 

1.8458 

J 

2.0969 

2.0992 

J 

2.0086 

2.0088 

J 

1.9841 

I' 1,8439 

1.8455 

F 

2.0888 

2.1015 

F 

2.0141 

2.0094 

F 

1.9814 

1.9852 

M 

1.8445 

1.8452 

M 

2.1018 

2.1044 

M 

2.0191 

2.0092 

M 

1.9800 

1.9862 

A 

1.8432 

1.8448 

A 

2.1082 

2.1078 

A 

2.0166 

2.0083 

A 

1.9850 

1.9868 

M 

1.8382 

1.8445 

M 

2.1076 

2.1114 

M 

2.0082 

2.0071 

M 

1.9890 

1.9871 

J 

1,8389 

1.8440 

J 

2.1106 

2.1152 

J 

2.0013 

2.0055 

J 

1.9854 

1.9870 

J 

1.8420 

1.8435 

J 

2.1206 

2.1188 

J 

1.9930 

2.0036 

J 

1.9386 

1.9867 

A 

1.8432 

1.8427 

A 

2.1281 

2.1220 

A 

1.9903 

2.0015 

A 

1.9895 

1.9862 

S 

1.8488 

1.8419 

S 

2.1383 

2.1246 

S 

1.9987 

1.9992 

S 

1.9939 

1.9865 

o 

1.8476 

1.8410 

o 

2.1345 

2.1265 

0 

1.9974 

1.9967 

O 

1 .9854 

1.9849 

N 

1.8457 

1.8400 

N 

2.1345 

2.1276 

N 

1.9930 

1.9942 

N 

1.9814 

1.9843 

D 

1.8395 

1.8389 

D 

2.1345 

2.1281 

D 

1.9917 

1.9918 

D 

1.9814 

1.9838 

1914 



1919 



1924 



1929 



J 

1.8363 

1.8378 

J 

2.1284 

2.1281 

J 

1.9983 

1.9896 

J 

1.9818 

1.9833 

F 

1.8344 

1.8368 

; F 

2.1133 

2.1280 

F 

1.9987 

1.9878 

F 

1.9796 

1.9828 

M 

1.8325 

1.8357 

M 

2. 1183 

2.1279 

M 

1.9934 

1.9866 

M 

1.9827 

1.9824 

A 

1.8300 

1.8347 

A 

2.1239 

2.1284 

A 

1.9881 

1.9859 

A 

1.9800 

1.9820 

M 

1.8287 

1.8340 

M 

2.1313 

2.1298 

M 

1.9818 

1.9859 

M 

1.9764 

1.9816 

J 

1.8287 

1.8334 

J 

2.1323 

2.1326 

J 

1.9773 

1.9865 

J 

1.9786 

1.9811 

J 

1.8280 

1.8331 

J 

2.1495 

2.1371 

J 

1.9805 

1.9877 

J 

1.9845 

1.9806 

A 

1.8426 

1.8332 

A 

2.1593 

2.1435 

A 

1.9868 

1.9894 

A 

1.9836 

1.9795 

S 

1.8463 

1.8333 

S 

2.1495 

2.1518 

S 

1.9872 

1.9916 

S 

1.9827 

1.9781 

0 

1.8325 

1.8336 

O 

2.1511 

2.1619 

o 

1.9921 

1.9943 

O 

1.9782 

1.9761 

N 

1,8293 

1.8337 

N 

2.1599 

2.1733 

N 

1.9961 

1.9974 

N 

1.9708 

1.9736 

D 

1.8280 

1.8335 

D 

2.1775 

2.1851 

D 

2.0065 

2.0008 

D 

1.9699 

1.9704 
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TABLE 33 


Dr. Wesley C. Mitchell’s Dates op High and Low Points in 
General Business in the United States 


(See Recent Economic Changes, Yol. II, p. 892, National Bureau of Economic Research 
Inc., 1929.) 

High Low 


June 

1S57 

I860 

December 

1858 

1861 

April 

1865 

December 

1867 

June 

1809 

December 

1870 


1873 


1879 

March 

1882 

May 

1885 

March 

1887 

April 

1888 

July 

1890 

May 

1891 

January 

1S93 

June 

1894 

December 

1895 

June 

1897 

June 

1899 

December 

1900 

September 

1902 

August 

1904 

May 

1907 

June 

1908 

January 

1910 

January 

1912 

January 

1913 

December 

1914 

August 

1918 

April 

1919 

January 

1920 

September 

1921 

May. .' 

1923 

July 

1924 

October 

1926 

December 

1927 

June 

1929 

March 

1933 


II 


I 


APPENDIX B 
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APPENDIX R 

PROFESSOR IRVING FISHER’S STATISTICAL MEASURES 
OF ‘PRICE CHANGE’ 

In discussing the relations between commodity prices and interest 
rates, Professor Irving Fisher designates level of commodity prices by 
the letter P, and changes in that level by P' . He uses a third symbol 
P' to represent various moving averages of P' . In the course of 
merely verbal discussion, as distinct from mathematical or statistical 
presentation, P is usually referred to as 'commodity price level' , and 
P' as ‘change in commodity price level’. The third symbol P' is usu- 
ally defined in a semi-mathematical fashion either as ‘the distributed 
lag of P n or as ‘the weighted average of sundry successive P n s’ - 1 

The symbol P, or the level of commodity prices, is defined mathe- 
matically as the successive values of an ‘index number’ of commodity 
prices. It may represent almost any index number that is readily 
available and that seems adequate for the particular purpose at 
hand. When discussing interest rates and commodity prices in the 
United States, Professor Fisher lets P represent one of the index 
numbers of American wholesale prices constructed by the United 
States Bureau of Labor Statistics. 

The second symbol, P r , is repeatedly referred to merely as ‘price 
change’ . 2 But that expression seems always to be used as a contrac- 
tion or abbreviation of the longer expression ‘ rate of price change’ . 
Even when Professor Fisher seems to have deliberately defined P r as 
‘price change' rather than ‘rate of price change’, the context will 
usually show that the latter is really meant . 3 The emphasized char- 
acteristics of P ! are always those of a ratio or a function of a ratio, 
1 Cf. Irving Fisher, The Theory of Interest, p. 419. 

- 1 ... i stands for interest rate and P' for price change . . . ’ The Theory of Interest, 
p. 412. 

‘In Chart 44, price change (F') is represented . . . ’ Ibid., p. 414. 

3 For example, ‘ . . . the price change (P') is assumed to be at the rate of 5 per cent per 
annum’ ( The Theory of Interest, p. 413). If the author had intended P' to mean ‘rate of 
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rather than those of an arithmetic ‘difference’. The various mathe- 
matical definitions are all such that the value of P' would be un- 
affected by multiplying by a constant the successive terms of the 
price index number from which it is calculated. But its value would 
be definitely changed by adding a constant to, or subtracting a con- 
stant from, those terms. 

The third symbol, P', is mathematically always just what it is 
stated to be, ‘a weighted average of sundry successive P"s’. But this 
is essentially an operative rather than an explanatory definition. It 
describes one way in which P' may be calculated; but, in the absence 
of analysis, throws little light on what P' means. 

Professor Fisher verbally defines P' as the change in prices from 
one month (or year) to the next. Fie has proposed two arithmetic 
methods of measuring this ‘change’. These arithmetic statements 
are, of course, the real definitions. The first of these arithmetic 
definitions appeared in an article published in 1923. 4 It was given as a 
measure of the rise or fall of prices ‘for each month’ . It was calculated 
for any particular month by dividing the price index for the succeed- 
ing month by the price index for the preceding month and subtract- 
ing unity. In other words, if the index numbers for three consecutive 
months be designated a , b, c, the value of P' for the month whose 

price index was b would be ^ — 1. This is one one-hundredth or one 
per cent of the percentage change in the price level from the first 
month to the third month. For example, if a — 100 and c — 125, P' 

would equal . 

It is not worth while to examine critically this 1923 definition of 
P'. Professor Fisher himself discarded it within eighteen months. 
Indeed, it is strange that, in December 1923, a year after the publica- 
tion (December 1922) of his book The Making of Index Numbers with 
its detailed and exhaustive analysis of the problem of ‘bias’, he could 


price change’ , we would expect him, to have written ‘ ... . the rate of price change (Pfi is 
assumed to be 5 percent per annum’. However, on the chart (43) to which the discussion 
refers, we find such notations as P' = 5%, P' = 10%, etc. 

4 “The Business Cycle largely a ‘Dance of the Dollar’,” Journal of the American Statistical 
Association , December 1923, pp. 1024-28. 



FISHER’S MEASURES OF PRICE CHANGE A313 


have proposed defining P' as - - 1. For the function - - 1 has a 
pronounced upward ‘bias’. 5 

The second arithmetic definition of P' appeared in an article pub- 
lished in 1925. 6 In that article Professor Fisher proposed that the 
value of P' for the month whose price index is b be defined (if a, b, c 
be, as before, the index numbers for three consecutive months) as 


2b 


or, ‘on an annual basis’, as 


6 (c ~o) a 


, The value of - 


f 6 (c— a)\ r , , 

( or ^ ) is, of course, the same when a, b, 

when they are 95, 100, 105 or 99, 10, 100. 


2 b 

, areO, 100, 10 as 


8 Professor Fisher speaks of P', both when defined as - — 1 and when defined (in his 

a 

later work) as as ^ ie <s ^ 0 P e ’ °f ? an d as the ‘derivative’ of P. But the reader must 

be warned that, for purposes of analogical comparison, he uses these strictly mathe- 
matical terms in a loose and colloquial manner. 

Strictly speaking, only if a ‘slope’ is constant over a period can it be termed the ‘slope’ of 
a curve during the period. And, of course, only if there be a ‘curve’ in the strict mathe- 
matical sense of that term can there be a ‘slope’. The ‘slope’ of a curve at a specified 
point on the curve is the trigonometric ‘tangent’ of the straight line (geometrically) 
tangent to the curve at the point. Only if the curve itself be a straight line can its ‘slope’ 
be constant. 

If the time scales and the price scales were assumed to be so related that the price figures 
were expressed in the time scale (the time interval from the abscissa of a to the abscissa 
of c being taken as unity), and if the points whose ordinates were a and c were joined by a 
straight line, the slope of that line (throughout its length) would be c — a. 

Of course, if a new curve were now constructed each of whose infinite number of ordinates 
was the natural logarithm (to the base e) of an ordinate of the original straight line hav- 
ing the same abscissa, ^ — 1, which equals — g would be the ‘slope’ of the tangent to 
this new curve at the point whose ordinate was log a. But, as thisnew curve is not a straight 
line, only at this one point would ^ — 1 be its ‘slope’. 

6 “Our Unstable Dollar and the so-called Business Cycle”, Journal of the American 
Statistical Association, Vol. XX, New Series No. 150, June 1925, pp. 179-202 inch 

7 “ ... a derivative of P, namely, the curve P' . . . such that the height of P' is ex- 
pressed by the same figure as the slope of P” (1925 article, p. 182). At the bottom of the 
page there is a note on the word slope which Professor Fisher had italicized. The note 
reads: “The slope for any given month is measured by subtracting the index for the 
preceding month from that for the succeeding month and reducing the result to a per- 
centage of the given or intervening month. This percentage, being for two months, is 
multiplied by six to give a per annum rate.” 
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The function l ~f 1 contains a totally irrelevant variable. The 

value of b has no more logical place in a measure of price change from 
the level a to the level c than has the altitude of a balloon an hour ago 
to its change in altitude during the past two hours. The change in 
altitude of the balloon may be calculated from the change in altitude 
during the first hour and the change during the second hour; but the 
altitude at the end of the first hour will not affect the change in alti- 
tude during the two hours. 8 

c — a . 

It may, of course, be argued that— is not intended to measure 

price change from the middle of the first month to the middle of the 
third month but from the beginning to the end of the second month; 
that we are not measuring the change in the altitude of the balloon 
during the past two hours but during the single hour that ended half 
an hour ago; that, for the determination (by interpolation) of the 
probable price level at the beginning of the second month , b is as im- 
portant as a; and, similarly, as important as c for the determination 
ofj,the price level at the end of the second month. 

But, after the acceptance of this condition, the difficulties re- 
appear in full force as soon as any attempt is made to develop a ra- 
tional and systematic scheme of interpolation that will yield — ^ " 

as a not-absurd function of the interpolated values, without intro- 
ducing b otherwise than as it occurs in those interpolated values. For 
example, if the level of prices at the beginning of the second month 
be taken as the arithmetic average of a and b and the level at the end 
of the month as the arithmetic average of b and c, we are faced with 
the difficulty that a knowledge of the values of only these averages is 

insufficient to determine — The necessity of introducing b 
remains. 9 

8 Of course, b is only technically irrelevant if it is introduced in such a manner that it 
eventually cancels out. For example, (log c — log b) + (log b — log a) = log c — log a', 

,c < /bc 
and ,-X = 

baa 

8 If, through the three points ( — H, — y— ), (0, b ), ( + K, '"), a second degree 
parabola (y = A + Bx + Cx 2 ) be drawn, and another curve be constructed such that 
each of its ordinates is the natural logarithm of an ordinate of this parabola, will 

be the slope of this new curve at the point (O, log b). But, not merely has b been directly 
introduced, but the slope is at a point only. 
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By itself, P' or is a highly erratic function. But Professor 

Fisher makes much more use of P' than of P\ and P 7 is definitely less 
erratic than P'. ffhe cumulation of P' tends to iron out some of its 
irregularities. 10 We discuss the reasons for this fact later in this 
appendix. 

Professor Fisher describes P' as ‘the distributed lag of P n or as ‘the 
weighted average of sundry successive P ; ’s\ It was in articles dealing 
with the relation of changes in commodity price levels to interest 
rates, bond yields and the activity of business in genex-al that he ap- 
proached the problem of deciding what particular weights should be 
assigned to the ‘sundry successive P n s\ He presented the hypothesis 
that any appreciable change in the general level of commodity prices 
influenced the level of interest rates, etc., for long periods, though 
the strength of such influence declined with the passage of time. Con- 
versely , that though a present level of interest rates, for example, had 
been most powerfully affected by recent changes in commodity 
prices, it had also been influenced, though to a less degree, by 
changes that had occurred in the distant past. 

One of Professor Fisher’s early efforts to decide upon what relative 
weights should be assigned to the influences of recent and remote 
price changes led him to base those weights on the ordinates of a 
skew probability curve which had its maximum ordinate in the very 
near past. The present writer cannot say that he grieves over the 
fact that this hypothesis was soon thrown overboard. The combina- 
tion of the ~~ method of measuring P' and the skew-probability 
weights for P' would have left that latter function in a position to 

10 Though the erratic nature of P' may be very clearly illustrated by means of cumula- 
tions and averages. The function - C ~ ^ has no systematic upward or downward ‘bias', 
but its cumulation can yield strange results. Consider, for example, a hypothetical 
monthly series running 1,4, 16,2, 8, 32, 4, 16, 64 . . . These figures show a pronounced 
upward trend; each is double that for the third month back. However, a moving three 
months’ simple arithmetic average of the — ^— functions is constant and negative. 

Its value is always- — . If the series were presented in reverse order, it would of course 
show a pronounced downward trend. But the three months’ moving average of the 
functions would be constant and positive. 
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defy successfully any attempt at a simple presentation of its meaning. 
A right-angled triangle with the right angle on the x-axis and the 
maximum ordinate at the most recent month was substituted for the 
skew probability curve. Moreover, the renunciation was complete. 
It was no mere sop to the exigencies of computation. Professor 
Fisher announced that the results obtained with the right-angled 
triangle were distinctly more acceptable to him than were those that 
had been obtained through the use of the skew probability curve. 11 
With the ‘triangular’ weighting, the function P' is defined as a 
weighted average of n successive P n s in which the earliest P' has a 
weight of 1, the next in time a weight of 2, the third a weight of 
3 , and the nth (or most recent) P’ a weight of n. The function P' 
therefore equals 

P'x + 2 PA + 3PA + . . . + nP\ 
hn 

Up to this point we have designated data by the letters a, b, 
and c because single letters are so easy to remember without 
confusion. But, as the discussion from now on is in terms of hyper- 
bolic functions, a different nomenclature is desirable. For a, b, 
and c let us substitute the symbols e^ 2 , P’ 3 , where e stands for 
the base of the natural system of logarithms, 12 and yi, y 2 , 3/3 are log 
a, log b, and logr. Also, letSi = y 2 ~yiand, in general , z„ = y n + 1 — y n ; 
or in terms of the earlier notation, z x — log b — log a and z 2 — log 
c — log A In this new notation, 


P', = - ^” +Z — - K(« Z " +1 - e ~ z ") 

2 

= yi (sinh 0»+! + sinh z„ + 2 sinh 2 - 2 sinh 2 ^^.”*' 13 

11 Compare The Theory of Interest, p. 421. 

12 Unless otherwise stated, the logarithms referred to in this appendix are ‘natural’ 
logarithms (to the base e) and not ‘common’ logarithms (to the base 10). 

z — * 

13 As sinh z, or the ‘hyberbolic sine of s’ equals ~ 


~, 2 sinh 2 ! -f 1 = 1 _±J 


Hence, = sinh z n - H + 2 sinh 2 ~^-~ -f- 1 and 

_ e — s n - sinh Zn _ 2 sinh 2 y — 1. 


2 
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Now, it is apparent that, if P' n+i be the geometric mean of 
e^ n and e^ n+2 , z n will equal s n + 1 and hence the sinh 2 ^ terms in the 

expression for P' will cancel out and disappear. And, even 
with data that do not constitute a geometric progression, it is 
apparent that, if a total (or a simple unweighted arithmetic average) 
of n successive P n s be taken, all but the first and last of the sinh 2 ^ 

terms will cancel out and disappear. The unweighted arithmetic 
average of n successive P n s from P\ to P' n equals 
1 1 (sinh Zi + 2 sinh z 2 + 2 sinh z 3 ~h ... + 2 sinh z n + sinh z n +{) 

^ n \ +2 (sinh 2 ^V _ sinhsi 1 )).. 

Furthermore, the relative influence on the average exerted by 
the two sinh 2 terms that remain will tend to decrease as the value 

of n is increased. There will always be ~ times as many sinh z 

terms as there are sinh 2 terms. If we assume (with Professor Fisher) 

that it is legitimate and proper to average arithmetically ‘sundry 
successive P n s’, we must conclude that the sinh z terms in the ex- 
pression for P' are, at least for the purpose of analyzing the essen- 
tial characteristics of such an average of P n s, fundamental and the 

sinh 2 ^ terms essentially extraneous and irrelevant. 

And this conclusion (derived from the fact that the influence of 

the sinh 2 ^ terms tends to decrease pari passu with increases in 

the number of P n s in the average) is reinforced by considering 
some of the essential characteristics of these terms and of the 
complete functions of z u and z n + x . In the first place, though the 

function sinh 2 -^ may be thought of as a measure of absolute fluctua- 
tion, it cannot properly be thought of as a measure of advance or 
decline. Its value is not affected by the inherent algebraic sign of z. 

A decline of the data from 100 to 95 yields the same value for sinh 2 ^ 
as an advance from 95 to 100. And similarly with the expression 
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sinh 2 = sinh 2 . Whether this expression is, as a whole, 

positive or negative depends in no way on the inherent algebraic 
signs of z n +i and Zi. u It depends only on the absolute values 
of z n + i and %\ and the external algebraic signs that precede 

sinh 2 ”=pand sinh 2 ^. And the sign of the expression, even as thus 

derived, is, as may be seen from an examination of the complete 
function of a„+i, note15 and the complete function of Si, note 16 essen- 
tially arbitrary and accidental. 

If we remember that a z is not a raw datum (e.g., a price) but a 
function (the logarithm) of the ratio of a datum to the preceding 
datum, it would seem reasonable to assume that the time order 
of the z’s should not affect an arithmetic average of a function 
such as P' that is intended to measure data changes. In fact, the 
unweighted arithmetic average of successive P n s is unaffected by 
the time order of any of the z’s except the earliest z and the latest z. 
But, unless z n +i equals plus or minus z u the average is affected 
by the time order of those two z’s. If the earliest z be substituted for 
the latest z and vice versa, the value of the average is altered. 
Though the sinh z terms in the average remain unchanged, the 

sign of the sinh 2 ~ factor {sinh 2 — sinh 2 -~) is reversed. If arith- 

metic averaging be considered legitimate, the case for treating as 
mere erratic elements the sinh 2 terms in the average would seem 
complete. 

The function P' is a weighted and not a simple arithmetic 
average of 'sundry successive P” s’ . But the conclusions we have 
arrived at concerning the essential irrelevancy of the sinh 2 ele- 
ments hold with respect to the weighted average as definitely as 
they hold with respect to the unweighted average. After the 
collection and cancellation of terms, P /note 17 appears as 

14 The expression will vanish if s„+i equals plus or minus si. 

16 Sinh s„ + i+2 sinh 2 
10 Sinh si — 2 sinh 2 ^. 

„ -p _ P' 1 + 2 P', + 3 Ft + . ■ + ttgy 

r Zn 
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+ sinh si - 2 sinh 2 ^- 
4- 3 sinh s 2 — 2 sinh 2 ^- 
4- 5 sinh z s — 2 sinh 2 ^ 

4- (2 n - 1) sinh z n ~ 2 sinh 2 y 

4- n sinh z n + I + 2 n sinh 2 

all divided by 2s n. 

If the data constitute a geometrical progression, 18 the sinh 2 -| 

terms cancel out and disappear as they do in the unweighted average . 
It is true that, when the data are not so related to one another, 

no such wholesale cancellation of sinh 2 ^ terms occurs as occurs 
in the case of the unweighted average. Indeed, each z is, in the 
weighted average, represented by a sinh 2 ^ item. But the absence 

of any relation of the sign of these terms to advance or decline 
of the data is as complete as it was with the unweighted average. 

The sinh 2 4 terms are indices of mere absolute fluctuation. Their 
algebraic sum equals the deviation of the most recent sinh 2 | 
(i.e., sinh 2 from the arithmetic average of the n preceding 

sinh 2 Tps, divided by note 19 It is no more than a comparison of 

how the size of a particular function of the extent of the most 
recent fluctuation {up or down ) compares with the average size of 
the function in the past n periods. As such, it is for our purposes, 
an erratic and meaningless expression. 


18 Or, more generally, if the ratio of the larger of each pair of adjacent data points 
to the smaller be constant, as would be the case, for example, if the data ran 2, 4, 
8, 4, 8, 16, 8, 4. 

2 S n __ n 4 1 • 

~2 n T~ 
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But, if n be made large enough, this sinh 2 1 expression virtually 

vanishes from the picture. For example, if n = 120 (as it does in 
one of Professor Fisher’s quarterly commodity price illustrations) , 


the deviation of sinh 2 -y from the average of the 120 preceding 
z 121 

sinh 2 £ ’ s i s divided by -y * With data that fluctuate no more violently 

than do quarterly commodity price index numbers, the largeness 
of this divisor reduces the sinh 2 b elements in the formula to complete 
negligibility. 

If we remove these erratic (and commonly negligible) sinh 2 
terms from the expression for P ' , we have 

^7 sinh Si-f-3 sinhs 2 +5 sinh z 3 + ... + (2n — 1) sinh z n +n sinh z n +i 
F ~ 2 2 n 


But, as sinh z 


: +3! + 5l + • • •’ 


5 this expression equals 


, , 3s 3 2 , 3**, 

+ 3zs + IT + TT + • • • 


Sa", 

3! 


5g B > 

5! 


+ (2n-l),. + (2 - g -~ 3 } ) -^ +^ 

nz \+ 1 , nzK+i 


1) S z\ 


5! 


+ nZn+i + ' 


3! 


5! 


■ + < 


all divided by 2 2 n. 

If the values assumed by z be small (‘absolutely’ and not algebra- 
ically) , this function will approximate 

z i + 3s a + 5 z 3 +... -f- (2 n — 1) z n + 1 . 

2 s » 

This is the value obtained by neglecting all powers of 2 greater than 
unity. Such a treatment of the function, in which cubes are the next 
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higher power after unity, is, for the purposes of our present analysis, 
quite warranted . 21 

But, as s„==y„ + i— y nt this expression equals (y 2 — y 1) + 
(Sy 3 - 3 >*o) + (Sy 4 - 5 y 3 ) + .... + j ( 2 n- S)y„ - ( 2 n - 3 )y„_ i j 

+|(2 n - l)3'n+i - (2 n - l)y„ j 4 - (ny n + 2 ~ wy B+ i), divided by 
2 S w; which equals — yx — 2y a — 2y 3 2y n — y B +i -f 

n (y n + 1 + y n +2), divided by 2 s If F„ = > this expres- 

sion becomes 


- Ft, ~ Y 2 , ~ Y 3 - . . 

Pi +?» + •• + ?■» 

n + l ( * n+1 n 


Y n + wF n+ i, divided by 2 ft, or 


In other words, the value to which P' approximates (if the month to 
month — or year to year — fluctuations of the data are not too 
violent — and the}' are not with commodity price index numbers) 
may be described as follows. Take a two-months’ moving average 
of the logarithms of the data (or take the logarithms of the geometric 
means of adjacent values). With this average as new data, P' will 
2 

approximate -^ -jr ^ times the deviation of a datum value from the 

arithmetic average of the n preceding data values. 22 It is the devia- 
tion of the logarithm of present price from an average of the 
logarithms of past prices. 

The function — 7—7 ( F n 4.i — ‘ - — ") is the slope of the 

straight line joining F„+ 1 to the mid point of the moving average 
— R — It is therefore technically correct to describe it as a 

measure of rate of price change. For example, if the F’s all fell on 
the straight line F = A + Bx (as would be the case if the original 

21 If 2 be ‘absolutely’ small, sinh z does not differ greatly from z. For example, if prices 
one month are even as much as 125 per cent of what they were in the preceding month, 
the difference will be extremely small. If e z — 1.25 then z = .2231 . . . and 

sinh z = .2250. . . 

22 If common, and not natural, logarithms are used, the result will, of course, be 0.434 
. . . times P' instead of P'. 
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data fell on a compound interest curve) , the function would always 
equal B . No matter what the value of n the arithmetic average of 
the F’s would advance pari passu with the value of the most recent 
Y from which the average was to be subtracted. 

But no such condition would exist if the F’s fell on a periodic curve 
such as a sine curve (plus a constant) . If n equalled the number 2 ^ 
of data points in one period or ‘cycle’, the function points would lie 
on another sine curve of smaller amplitude or ‘swing’ than the data 
curve, but with maxima and minima on the same dates. With an 
adjusted scale, it would be an exact reproduction of the data curve, 
though it would be technically correct to describe it as a measure of 
rate of change of that curve. But it might easily be more misleading 
than enlightening to do so. 

A sine curve has no long-term trend. In general, if the data show 
no definite long-term trend, the average of the F’s will, if n be taken 
sufficiently large, tend to be virtually constant. And P' will there- 
fore tend to reproduce the data — minus a constant. 

There are innumerable examples of such trendless curves. Some 
of the most perfect are series that, from their mathematical nature, 
move within definite limits. The digits of the decimal development 
of an incommensurable number, such as the 707 calculated digits of 
7 r. The number of spots in each successive throw of a pair of dice. 
Percentages that cannot exceed one hundred, such as the percentage 
of blast furnaces in blast, etc. 

Less perfect examples come from the field of percentages that 
never approach one hundred; the percentage of the population 
in receipt of poor relief, the percentage of banks in the hands of 
receivers, the ratio of bank reserves to bank deposits, etc. 

But, even with series that possess unmistakable trends, P' may 
closely approximate P. If the fluctuations of the data (from which 
the average is to be subtracted) happen to be extremely large as 
compared with the movements of the average, P' will, over short 
periods, often virtually reproduce P. notc 24 

23 Or a multiple of that number. 

24 Compare The Theory of Interest , Chart 49 (opp. p. 426). In this chart are presented 
quarterly figures for P’ and i (short term interest rates in the United States) for the 
period 1915-1927. In this period occurred the violent war and post-war movements 
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It is of course true, as Professor Fisher says, that “ It certainly 
stands to reason that in the long run a high level of prices due to 
previous monetary and credit inflation ought not to be associated 
with any higher rate of interest than the low level before the inflation 
took place. It is inconceivable that, for instance, the rate of interest 
in France and Italy should tend to be permanently higher because of 
the depreciation of the franc and the lira, or that a billion-fold in- 
flation as in Germany or Russia would, after stabilization, per- 
manently elevate interest accordingly.” 25 

The function P' compares prices with a moving-average base 
instead of with zero, and therefore cannot remain high indefinitely. 
But the statistical evidence that the particular base introduced by 
P' is, even empirically, a good base is not strong. Correlations be- 
tween P and i usually run higher than those between P r and i. 

And again, if the substitution of P' for P, instead of lowering, 
raised the coefficients of correlation noticeably, it is questionable 
whether we would be warranted in assuming that it was because P' 
was a ‘weighted average of sundry successive P” s’ rather than 
because it was a deviation of P from a moving base. Professor 
Fisher writes, “It seems fantastic, at first glance, to ascribe to 
events which occurred last century any influence affecting the rate 
of interest today” . 26 If for the word ‘events’ we substitute the words 
‘commodity price changes’ (which are the ‘events’ Professor Fisher 
is discussing) and for the words ‘any influence’ the particular mea- 
sure of that influence Professor Fisher proposes , we might be tempted 
to counter with, ‘Why only at first glance?’ He immediately con- 
tinues with, “And yet that is what the correlations with distri- 
buted effects of P' show.” But is it? 


of prices and interest rates. The value of n is huge, 120. The similarity between P' 
and P, both of which are given in the chart, is striking. 

Professor Fisher found that the maximum correlation ( + 0.738) between P' and i 
was obtained when n was made 120. But the correlation between P (the raw data) 
and i gave + 0.709 without lagging and, if i was lagged two quarters (half a year), 
+ 0.891, ( The Theory of Interest, pp. 427 and 431.) 

The Theory of Interest, p. 440. The italics are Professor Fisher’s. 

2(5 The Theory of Interest, p. 428. 
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THE MEANING OF GOLD YIELDS OF BONDS PAYABLE 
PRINCIPAL AND INTEREST IN CURRENCY 
(See Table 19 and Charts 25, 26 and 28) 

1. The meaning of bond yields in a year such as 1925 in the 
United States when there was no problem of currency depreciation in 
terms of gold. 

If a 5 per cent $1000 face value bond, with interest payable semi- 
annually, four years to run, sells for $1036.63, it is said to yield 4 per 
cent per annum to the purchaser. 1 

Or, if the present value of each interest payment and of the prin- 
cipal payment be obtained by discounting at 2 per cent per half-year 
true discount each future payment, the sum of these present values will be 
$1036.63. For example, there are eight interest payments of $25, the 
first payable six months hence, the second one year henee, etc. There is 
also the principal payment of $1000 payable four years hence. Now the 
present value of the first interest payment of $25 is $25 -4-1.02 or $24 .51; 
the present value of the second interest payment of $25 is $25 -4- (1 . 02) 2 
or $24 . 03; etc. The use of 1 . 02 as a divisor instead of Vl . 04 is, as men- 
tioned in note 1, a convention of the bond tables. Now, the present 
values of the eight interest payments of $25 each and the principal pay- 
ment of $1000 are: $24.51; $24.03; $23.56; $23.10; $22.64; $22.20; 
$21.76; $21.34, and $853.49. The total of these present values is 
$1036.63, the price paid for the bond. 

2. The meaning of a gold yield of a bond in a period of depreciated 
currency, when the interest and principal of the bond are both payable 
in currency. 

Bond No. 5 in Appendix A, Table 3 is a New York and Harlem 
Railroad 7 per cent bond which matured May 1, 1873. The interest 
was payable May 1 and November 1. 

The average greenback price of this bond in January 1865 was 
$1038.75. The average gold price of greenbacks in January 1865 was 
$46.3 in gold for $100 in greenbacks. Multiplying $1038.75 by .463, 
we obtain $480 . 94 as the gold price of this Harlem bond in January 1865. 
The gold yield to maturity of this bond at this gold price was calculated 
and found to be 16 . 43 per cent per annum. 

The meaning of this yield may be illustrated as follows: The gold 

*Really 2 per cent semi-annually under the convention on which the ordinary bond tables 
are constructed. 
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values of the seventeen future interest payments of $35 each and the 
principal payment of $1000 were, on the day on which each payment 
was made, $24.32; $23.99; $27.77; $23.81; $25.83; $24.86; $25.11; 
$26.26; $25.96; $27.30; $30.39; $31.44; $31.44; $31.20; $31.15; 
$31.18; $29.90; $854.25. Dividing the first interest payment by 
1.047l3 (note2) the second interest payment by (1.04713) (1.08215); the 
third interest payment by (1.04713) (1.08215) 2 , etc., we obtain a set of 
present values in gold of the future gold values of the future currency 
interest payments of $35 each and the currency principal payment of 
$1000. These present values (in gold) were $23.23; $21.21; $22.68; 
$17.97; $18.02; $16.02; $14.96; $14.45; $13.20; $12.83; $13.20; 
$12.62; $11.66; $10.69; $9.87; $9.13; $8.09; $231.06. The total of 
these present values (in gold) is $480. 89 —five cents less than the gold 
price of the bond in January 1865. The gold yield of the bond was 
therefore a trifle less than 16.43 per cent per annum. 

The yield (4 per cent) referred to in the first section of this Appendix 
is a ‘promised’ yield. If all payments are made on time, it will also be 
a ‘realized’ yield. The yield (16.43 per cent) referred to in the second 
section is a ‘realized’ yield — if the payments are made on time. It, of 
course, cannot be a ‘promised’ yield as the future cannot be known. 

2 1. 04713 - (1.08215) . Assuming the purchase as on the 15th of the month, there 

arc only three and one-half months from date of purchase (January 15, 1865) to the 
first interest payment (May 1, 1865). 
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METHODS FOR COMPUTING CYCLICAL AND TREND 
GRADUATIONS AND MOVING SEASONALS 

CYCLICAL GRADUATION 

This is a ‘smoothing’ or graduation designed to depict as well as possible 
what the various series would be like if all seasonal and merely erratic 
fluctuations were removed. It is calculated by taking a 5-month moving 
total of a 5-month moving total of an 8-month moving total of a 12-month 
moving total and applying to the results a 17-month weighted moving 
total with the following simple weights : +7, — 10, 0, 0, 0, 0, 0, 0, +10, 0, 
0, 0, 0, 0, 0, — 10, +7 ; the final results being divided by 9600. To obtain 
a value for any given month, data for 43 months are used, 21 preceding 
the given month and 21 succeeding it. It is a ‘fifth degree parabolic grad- 
uation’ in that it is designed to fit a curve exactly representable by an 
equation of the form 

y = A + Bx + Cx 2 + Dx 3 + Ex 4 + Fx 6 
as closely as is possible with such simple multiples as 7 and 10. Its other 
mathematical characteristics, including its ability to describe cyclical ma- 
terial such as could be represented by a superposition of sine curves of 
various periods, are discussed in full in The Smoothing of Time Series, 
by Frederick R. Macaulay (National Bureau of Economic Research, 
1931), pp. 73-5, etc. 

TREND GRADUATION 

This is a ‘third degree parabolic graduation’. It will fit almost exactly any 
curve representable by an equation of the form 

y = A + Bx + Cx 2 + Dx 3 . 

For a description of its mathematical characteristics see The Smoothing 
of Time Series, pp. 59-60, etc. To fit it to monthly data, take a 4-month 
moving total of an 8-month moving total of the data. Subtract a 17-month 
moving total of the data. Take a 2-month moving total of a 12-month 
moving total of the results. Divide by 360. This graduation was applied 
to the 43-term cyclical graduation described in the preceding section by 
taking as the ‘months’ to which this graduation was to be applied the 
Januaries, Mays, and Septembers of the 43-term graduation. Intermedi- 
ate values were read off a large scale chart on which a smooth curve had 
been drawn through the calculated values with French curves. 

MOVING SEASONALS 

The moving seasonals of Chart 20 were constructed by taking a 7-month 
moving average of a 9-month moving average of the deviations of the data 
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for successive Januaries, Februaries, etc., from the 43-term graduation 
of the series as a whole. These twelve moving averages, one for each 
nominal month, were then smoothed with French curves. This preliminary 
moving seasonal was then corrected for irregularities in the algebraic 
sum of successive twelve-month periods by taking a 2-month moving- 
average of a 12-month moving average of the preliminary moving seasonal 
and calling the deviations of the preliminary seasonal from this gradua- 
tion the final moving seasonal. 
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SHORT TERM INTEREST RATES 


The more important of the short term interest rates presented in 
this study are those for call money, time money and commercial paper. 
The call money rates (Appendix A, Table 10, column 1 and Table 21) 
and the commercial paper rates (Appendix A, Table 10, column 3, and 
Table 23) are given monthly from January 1857 ; the time money rates 
(Appendix A, Table 10, column 2, and Table 22) from January 1890. 1 
All three rates are from New York City markets. It was almost in- 
evitable that these particular series should be chosen. No other short 
term interest series fulfilled so many of our requirements. 2 

First, the loans on which the rates are quoted are standardized. 
Though some call or time loans might carry higher or lower rates than 
those quoted, there was, at least hypothetically, a standard type of loan 
whose rate was quoted, and with which the non-standard loan could 
be compared. 3 Commercial paper rates might fluctuate but the loans 
on which the quotations were made were standardized. It is true that 
the standardization of all three types of loan was much less exact 
in the earlier than in the later period. Moreover, the standard loan 
itself seems to have changed somewhat with the passage of years. 
‘Commercial paper’ in the ’sixties or even ’seventies was a more 
speculative investment than in the ’nineties. 

1 For the reasons why the time money rates are carried back only to January 1890 
see the section on time money. 

2 Two other series of short term interest rates are presented in this book: com- 
mercial paper rates in Boston monthly, January 1831 to December 1860, and rates 
for bankers’ acceptances in New York, January 1918 to January 1936. The Boston 
commercial paper rates will be found in Appendix A, Tables 24 and 25 and the 
New York bankers’ acceptance rates in Appendix A, Table 26. The Boston rates 
are given for their general interest and because New York rates for this early 
period before 1857 are not obtainable in any such carefully collected manner. The 
New York bankers’ acceptance rates are presented for their own sake and because 
they are often useful in checking the significance of an apparent change in direction 
of movement. 

3 The standard call or time loan in the earlier period was based on “mixed” col- 
lateral, worth in the market about 130 per cent of the amount of the loan. In the 
later period, ‘all industrial’ collateral began to be considered more and more 
acceptable. Non-standard loans were made at lower or higher rates. Collateral con- 
sisting entirely of government bonds usually called for a lower rate; collateral of 
a less marketable or more fluctuating type than the standard called for a higher 
rate. At present, curb market securities call for a higher rate than New York Stock 
Exchange securities. 
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Second, the published rates are in general accurate. Collection and 
publication seem to have been done usually with great regularity and 
care — though here again the rates of the earlier period are distinctly 
less reliable than those of the later period. However, even the early 
rates are seldom obscured by such hidden or difficult-to-measure con- 
siderations as the ‘commissions’ that occur in real estate mortgage 
transactions or the ‘balances’ required by banks of their customers . 1 

Third, all three rates are indices of money market conditions in 
New York City 5 and hence have very direct relations to the New 
York stock and bond markets. Though money market conditions in 
other centers may often have an appreciable effect on the New York 
security markets, it is much less direct and immediate. While changes 
in the rediscount rate of even the Bank of England have sometimes 
had a marked influence on American money rates and on the move- 
ment of the prices of American stocks and bonds, it has always been 
indirect, and in the earlier period covered by this study it was almost 
always quite negligible. 

Fourth, they are relatively adequate indices. In this respect they 
are unlike the rates charged by ordinary banks or the rates at which 
money is borrowed on real estate. Tightness in the call money market 
manifests itself primarily in high rates, and not, as in the real estate 
mortgage market, by difficulty of obtaining loans. 

Fifth, the rates have almost always applied to large volumes of 
loans. 

Sixth, they are rates that can be carried far back in time. Short 

4 It is true that time loan rates have been, in some disturbed periods, quoted with 
‘commissions’. However, something can always be learned about the amount of 
such ‘commissions’ from the financial newspapers and magazines of the period. 
Moreover, there is an impersonality in the time loan market that is lacking in the 
case of loans of a bank to its regular customers, whose individual credit determines, 
to a considerable extent, the treatment they receive. 

5 The fact that only a small proportion of the total borrowing of the country is 
done through call money, time money, or commercial paper (in the strict sense), but 
that most is done directly from the banks by their own commercial customers is 
not important for our purposes. These loans have no such homogeneity as the loans 
giving rise to the three rate series with which we are comparing them. Moreover, 
while they would be important in a discussion of the effect of interest charges on 
the cost of doing business, they do not have the direct relation to the security 
markets that is found in call rates, time rates or even commercial paper rates. Since 
the Federal Reserve system, with its rediscounting privileges, was established, the 
relation of commercial paper rates to time money rates is not so close as formerly. 
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economic series are often interesting and important but the dangers 
of generalizing from them are great. The newspapers and magazines 
are cluttered up with charts showing apparently interesting relation- 
ships between series extending over half a dozen years or so. All too 
often, when such series are extended over a longer period, it is found 
that the interesting relationships appear only in the half dozen years. 
The short term interest rate series presented in this study show inter- 
esting relationships over long periods . 6 

While the general nature of the loans giving rise to the three rates — 
on call money, time money, and commercial paper — is doubtless well 
known to the reader, a somewhat detailed description would seem 
appropriate at this point. Both call and time loans are made to stock 
or bond brokers, or to investment bankers, who place in the hands of 
the lenders stocks or bonds, or both, as collateral . 7 The proceeds of 
these loans are used for the most part to finance speculative operations 
in the financial markets or the distribution of new issues of securi- 
ties . 8 ‘Commercial paper* is a generic term applied to promissory 
notes on which merchants and manufacturers borrow money for use 
in the ordinary course of their business. No stock or bond collateral 
is deposited to secure the loan. The note may or may not bear an 
endorsement, and thus become ‘two name’ paper. Ordinarily the note 

8 No series used for purposes of comparison in this book is carried further back 
than January 1857. The only series that could be carried further back, easily and 
with no decrease in accuracy, was that for clearings in New York City, which can 
be carried back to October 1853. Some deadline seemed highly desirable as com- 
parisons between the series was the primary object. No better deadline presented 
itself than January 1857. For further discussion of this date, see Ch. III. 

7 Call loans are sometimes made on the security of bankers’ acceptances deposited 
with the lender. They usually bear a lower rate of interest than those having stocks 
or bonds as collateral, because the acceptance collateral enjoys an extremely de- 
pendable and steady market. The proceeds of this type of call loan are ordinarily 
used for a purpose different from that to which other call loans are put, and the 
volume of such call funds outstanding has never been of important proportions. 
The rates dealt with in this book apply only to call loans secured with stocks or 
bonds as collateral. 

8 Of course, ordinary bank loans are often secured by the deposit of stocks or 
bonds as collateral, but they are not time loans. What are technically known as 
time loans are made to stock and bond brokers and investment bankers on securities 
as collateral, and, as already stated, the proceeds are almost invariably used for 
speculative and investment distribution purposes. It is in this technical sense that 
we use the term ‘time loan’. 
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is accompanied by a financial statement of the borrower for the in- 
formation of the purchaser of the paper. Generally, only those bor- 
rowers whose credit is well established and well known can make 
effective use of commercial paper as a means of procuring short term 
loans. 

Neither call nor time loans are eligible for rediscount at the Federal 
Reserve banks. Commercial paper, when it meets the requirements 
laid down in the Federal Reserve Act, is eligible for rediscount. 9 Call 
loans are made for an indefinite period but subject to call on twenty- 
four hours’ notice, the rate of interest being adjustable from day to 
day. 10 Time loans usually run from two to six months, though they 
are made for as short a period as one month or as long as six or seven 
months. Commercial paper now usually runs from four to six months. 
The amount of sixty to ninety day paper is at present quite negligible. 
Earlier, say before 1900, the proportion of such shorter term paper 
was much greater. 

Call money rates are made in the New York Stock Exchange. 
The Money Committee of the New York Stock Exchange Clearing 
Corporation, after having studied the offerings from brokers and 
bankers whether made at fixed rates or at the market, and having 
examined the statements of brokers concerning what they wish to 
borrow and at what rates, fixes and posts at twenty minutes before 
eleven each morning a ‘Renewal Rate’. This rate is set at the point 
that seems likely to result in placing a maximum amount of funds. 
This determination does not of itself, of course, obligate either bor- 
rower or lender to observe the rate. As a matter of fact, ‘outside’ 
rates, that is rates on transactions made elsewhere than at the money 
desk, often vary from the so-called ‘official rate’ — occasionally by 

0 The term ‘commercial paper’ is given a special and rather precise definition in 
the Federal Reserve Act for the purposes of administering the system set up under 
that law. The words are employed in a somewhat more inclusive sense here. 

10 Recent practice has developed what are sometimes called ‘call loans specials’. 
These take the form of the ordinary call loan, but borrower and lender enter into 
a gentleman’s agreement that renewals will be allowed from day to day at a fixed 
rate of interest for a specified term. Call loans made for sums over five thousand 
dollars are exempt from the New York State Usury Law. It is questionable whether 
time loans are exempt. It may also be noted that, generally speaking, call loans are 
now called as a matter of course in a somewhat more impersonal manner to suit 
the convenience of the lender than was formerly the case. 
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substantial margins. Nevertheless, in ordinary times some 95 per cent 
or more of the call loans, new and renewed, carry the renewal rate. 
There is no ‘official’ rate on new loans. The call money, rate em- 
ployed throughout this book is the renewal rate, or in periods when 
exact information has been lacking, estimates of it. 11 Methods em- 
ployed in these estimates are explained fully later in this appendix. 

The years covered by this book fall into three periods with respect 
to the manner in which call rates on the New York Stock Exchange 
were actually made. In the first period, before September 1917, the 
rates were made at the ‘Money Post’ in almost exactly the same 
manner as the prices of stocks were made. The renewal rate was largely 
a matter of chance. After between $2,000,000 and $3,000,000 of new 
loans had been made, approximately the average of the rates of inter- 
est to be paid upon these loans was taken as the rate at which old 
loans should be renewed for that day. During the second period, 
September 1917-January 1919, the money market was under the super- 
vision and control of the Money Committee. Since January 1919 the 
money desk on the floor of the Exchange has taken the place of the 
old ‘money post’. 12 

11 Formerly, the rates have sometimes varied very considerably according to the 
type of collateral, though variations due to this cause became less and less with the 
passage of time. The quotations used in constructing our index numbers were, in 
earlier times, those from ‘mixed collateral’ — i.e., rails and industrials listed on the 
New York Stock Exchange. At present, the distinction between rail and industrial 
collateral, for the purpose of determining rates, is not made. 

12 See Bartow Griffiss, The New York Call Money Market. 

When a call loan is made, there are, of course, a lender and a borrower of money. 
Now, because the security behind the call loan is Stock Exchange collateral, there 
are a borrower and a lender of Stock Exchange collateral. The lender of money 
may be thought of as a borrower of collateral, and the borrower of money may be 
thought of as a lender of collateral. In general, they are not so thought of, because 
the essential element is that one individual wishes to borrow money and the other 
wishes to lend, while the passing of the collateral is thought of as a mere adjunct 
to the transaction. However, sometimes the demand is for collateral, not for money. 
When a broker has sold a stock short, he wishes to borrow that stock. He offers 
to lend money. However, when he wishes to borrow money, he must give a greater 
value of stock collateral than the amount of money that he wishes to borrow. 
When he wishes to borrow a stock, however, he must give a larger amount of 
money than the value of the stock. On this money that he lends the broker who 
lends him the stock he receives interest, though at a lower rate than the ruling 
rate for call loans. Sometimes this rate is so low as to be a zero, or even a minus 
rate. The stock is then said to be lending ‘flat’ or ‘at a premium’. The rate of 
interest paid on this money is termed the ‘lending rate on stocks’ and is really a 
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Time loans are almost all placed by brokers acting as intermediaries 
between borrowers, usually stock brokers or investment bankers, and 
lenders, usually banks. There is no agency here performing functions 
similar or corresponding to the money desk of the New York Stock 
Exchange in the case of call loans. 

The commercial paper market is an ‘open market’ in the sense that 
transactions are of a sort that do not bring the borrower and the 
lender into direct contact as is the case when a customer procures a 
loan from his bank. The borrower on commercial paper simply makes 
a promissory note, has it endorsed or not, according to circumstances 
(now ordinarily not), and offers it for sale to a broker, who buys it 
and holds it or, as is usually the case, sells it to a bank or other in- 
vestor who wishes to place funds temporarily in such paper. The note 
may be bought and sold in this way several times before maturity. 
The holder at maturity, either directly or through a broker, presents 
it to the maker for payment. The rates on such loans naturally vary 
with maturity and also with the goodness of the name or names they 
bear. Such loans may be eligible for rediscount at the Reserve banks 
and their rates thus be more directly affected by the prevailing redis- 
count rate than are the rates of time loans, which are not eligible for 
rediscount. Member banks now as a matter of practice obtain needed 
funds from the Reserve system largely on their own notes with gov- 
ernment bonds as collateral or upon customers’ eligible paper with- 
out collateral. 

The decrease during the last few years in the amount of commercial 
paper outstanding is due primarily to the elimination of the commer- 
cial paper ‘broker’. Large corporations have established direct rela- 
tions with entire chains of banks, and when they wish money they 
get it directly. Even smaller borrowers have recently tended more and 
more to deal directly with the banks. Bankers’ acceptances have prob- 
ably not taken up much of the commercial paper business. The over- 
lap is small. For example,' a large amount of commercial paper origi- 
nates in the textile houses and these do not enter the acceptance 
(Footnote 12 concluded) 

peculiar type of call money. In the early days, when there was often a demand for 
government bonds, the rate of interest paid on loans that were secured by them 
was often much lower than the rate on loans secured by other collateral, no matter 
how good the collateral might be. This low rate of interest on loans secured by 
government bonds was really a type of call loan, in its nature between the lending 
rate on stocks and ordinary call money. 
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market. Cotton financing is the biggest item in the acceptance market. 

It is extremely difficult to collect any very reliable and continuous 
series of quotations for short term interest rates in New York City 
before 1866. 13 The Commercial and Financial Chronicle was first pub- 

13 There is one source for early commercial paper rates (almost certainly Boston 
rates) giving practically continuous and apparently uniform quotations monthly 
as far back as January 1831: Bigelow and Martin. The Bigelow series runs from 
January 1831 to December 1860 monthly, The Martin series runs from January 
1831 into the ’nineties. For the period 1831-60 Martin seems to have copied, or at 
least used, Bigelow’s table. Bigelow’s table of Boston (?) rates is reproduced in 
Appendix A, Table 25. Martin’s table (for the period 1831-1860) is reproduced 
in Appendix A, Table 24. 

Erastus B. Bigelow, inventor of the power loom, a New England mill owner, 
published in 1862, at Boston, a large quarto entitled The Tariff Question . . . with 
statistical and comparative tables. Appendix 112 (pp. 204, 205) contains a table 
entitled Statement of the Comparative Rates of Interest in England, France and 
the United States each month in each year, from 1831 to 1860. Compiled from 
authentic sources. The American rates are described as “Street Rates on First Class 
Paper in Boston and New York, at the beginning, middle and end of the month’’. 
Where this table contains two quotations for a month, interpretation is sometimes 
difficult. In his discussion of these rates (pp. 66-69) Bigelow makes no statement 
concerning the “authentic sources” from which his table was compiled. The book 
was noticed and the interest table copied in the London Economist of December 27, 
1862, pp. 1434, 1435. Again no discussion of sources. The book was reviewed by 
Leslie Stephen in MacMillan’s Magazine, Vol. 7, p. 126. No references were made 
there to the interest tables. 

Joseph G. Martin, a Boston stock broker, published from 1856 to 1897 a series 
of books on the History of the Boston Stock Market. The first, Twenty-one Years 
in the Boston Stock Market , (Boston, 1856), contained no American interest rates. 
The second, Seventy-three Years History of the Boston Stock Market (Boston, 
1871), contained a table (pp. 37-40) entitled Interest Rates for Money, 1831-1871. 
No statement is made in this table or elsewhere in the book whether these are 
New York or Boston rates. The only comment is: “The following rates are for 
first-class, three to six months, bankable paper.” However, when Martin reprints 
the same series of interest rates in his later book, One Hundred Years’ History of 
the Boston Stock Market (1798-1898), he calls the series The Course of the Boston 
Money Market. 

Now, in view of the facts that Martin’s first book (1856) contained no American 
interest rates, that Bigelow’s book appeared in 1862 and that the table in Martin’s 
second book (1871) (as far as can be gathered from the form in which Martin 
presents his material) is almost identical with Bigelow’s table for the years 1831 to 
1860, it seems fair to assume that Martin’s early figures were taken from Bigelow’s 
book. However, in spite of the dates of publication, it is possible that Bigelow 
obtained his interest rates from unpublished material collected by Martin. Martin was 
intensely interested in all that related to the statistical history of the Boston stock 
and money markets and was continually collecting quotations of all kinds. A large 
amount of his unpublished manuscript material is now in the Widener Library, 
Harvard University. 
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lished July 1, 1865, but only gradually began its careful collection of 
short term interest rate material. Though the amount of data in exis- 
tence for the period before 1866 is quite large, it is extremely inegular 
with respect to both quality and periods for which there are quotations. 
Moreover, upon close examination, the material that does exist is 
found to be extremely heterogeneous; variations in quoted rates for 
the same date are sometimes traceable to the fact that the quotations 
are for different types of loan and sometimes seem the result merely 
of obtaining information from different primary sources, such as 
different brokers. 

At present, the chief primary sources for interest rates in New 
York City in the period before the publication of the Commercial and 
Financial Chronicle are the daily newspapers, Hunt’s Merchants’ Maga- 
zine , and the Bankers’ Magazine. Of these sources, the newspapers, as 
a group, are much the most regular in their quotations. Nevertheless, 
it is impossible to work continuously with one paper. Any one paper 
either stops quoting or its quotations become unmistakably very in- 
accurate. One of the signs of such inaccuracy is the quoting of an 
unchanging rate day after day for long periods, the context showing 
that proper attention is not being given to the subject. It might be 
thought that if we always had at least one newspaper giving quotations 
our problem could be easily solved. However, the newspapers do not 
always agree. When quoting commercial paper they are not always 
quoting the same grade. This is especially important to watch in this 
early period. The rate of discount on commercial paper 'not well 
known’ was often two or three times as great as on ‘first class accept- 
ances’. The newspapers rather commonly quote ‘commercial paper’ 
without any specifications as to grade. Moreover, there is unmistak- 
able evidence that this did not always mean the highest grade. 

Hunt’s Merchants’ Magazine and the Bankers’ Magazine are even 
more irregular in their quotations than the newspapers. For example, 
neither quotes interest rates of any kind during the important year 
1857. Moreover, the dangers involved in shifting back and forth from 
one to the other are just as real as in the case of the newspapers. 
(Footnote 13 concluded) 

Martin calls the rates Boston rates, and Bigelow calls them Boston and New 
York rates. Now Boston and New York rates were not identical, and an examination 
of the newspapers and periodicals has convinced me that the Bigelow-Martin rates 
are Boston and not New York rates. 
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Quotations for what is termed the same type of loan continually vary. 
Neither Hunt’s Merchants’ Magazine nor the Bankers’ Magazine is 
always a primary source. For example, when Hunt’s Merchants’ Maga- 
zine in January 1859 (Vol. 40, p. 76) begins to quote interest rates 
again (having lapsed for some years) and we find back rates for 
October 25, November 24, December 6 and December 14, 1858, we 
must not assume that all these figures are primary sources. The Octo- 
ber and November figures are almost certainly taken from the Bankers’ 
Magazine of December 1858 (p. 510). In the same way Hunt’s Mer- 
chants’ Magazine figures from May 1861 to October 1861 are from 
the Bankers’ Magazine . Crude mistakes that are obviously due to 
errors in copying often appear. Numerous mistakes are apparent even 
when Hunt’s Merchants’ Magazine is copying from its own files. 14 

Aside from the general heterogeneity of the data, another source 
of embarrassment in the early period is the difficulty of obtaining 
quotations when the prevailing rates are high. There are two reasons 
for this difficulty. First, in times of financial panic all newspaper quota- 
tions tended to cease. Not only was there an apparent prejudice against 
publication but also it was often extremely difficult to discover what 
the rates really were. ‘High and irregular 5 runs the legend. Second, 
because of the usury laws, high rates were disguised by means of 
‘commissions’. 15 

Secondary sources for interest rates in the period before 1866 are 
magazine and newspaper articles, and brokers’ annual reviews. So 
few of these articles and reviews are still in existence that they are 
of little value except as partial checks on the accuracy of complete 
tables such as Bigelow’s or those we have constructed for this volume. 
For the period January 1862 to December 1865 we have used Wesley 

14 For example, comparison of dates in the table of rates in Vol. 42, p. 196 with 
the tables in Vol. 41, pp. 716, 580 and 452 is quite startling. 

15 The Commercial and Financial Chronicle was the first journal to make any 
attempt at regularly quoting these commissions. The earlier publications seldom even 
mentioned commissions, let alone quoting them. As an example of the results of 
this practice, the reader may examine the table of interest rates for 1868-70 drawn 
up by the then Manager of the New York Clearing House ( Commercial and 
Financial Chronicle, February 4, 1871, p. 138). The rate for each week in 1869 is 
given as 7 per cent. During 1869 call loan rates, as averaged from quotations in 
the Commercial and Financial Chronicle, exceeded 7 per cent nineteen weeks out 
of the fifty-two, while corresponding average weekly rates on commercial paper 
exceeded 7 per cent every week in the year. 
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C. Mitchell’s table of monthly call loan rates given in his History of 
the Greenbacks, p. 367. We checked with original sources and decided 
that Dr. Mitchell’s figures were probably as good as could be con- 
structed for this very difficult period. Dr. Mitchell makes some com- 
ments on the inadequacy of the sources for this war period 1862-65. 

“To my knowledge there are no systematic records of rates of interest 
on long-time business loans, and the data for short-time loans are unusually 
meagre and doubtful. In 1860, Hunt's Merchant's Magazine and the 
Bankers’ Magazine — the most prominent business periodicals of the day — 
were publishing each month tables showing the rates of interest paid in 
New York for loans of several different kinds. But during the War, they 
ceased these systematic reports and one can glean from them but occa- 
sional scattering statements” (p. 365). 

“Under these circumstances, it seems justifiable to attempt constructing 
a new table from the reports of the daily newspapers. On examination, 
however, one finds that this course also is open to objection. In the first 
place, regular statements can be found only for one kind of transaction 
— loans on call. In the second place, whenever the rates for call loans rise 
above 7 per cent the reporter is apt to say merely that the ruling rate is 
‘the legal maximum plus a small commission’. In the third place, one is 
justified in feeling some suspicions of the accuracy of newspaper reports. 
However, I have compiled a table from the financial columns of the news- 
papers of the rate for call loans every Saturday from 1862 to 1865. In 
doing so, I have been compelled to supplement one paper by another, for 
no one gives the reports with perfect regularity for the whole period” (pp. 
366-7). 

In the period January 1866 to January 1923 we have relied almost 
entirely on the Commercial and Financial Chronicle and its Financial 
Review. These two sources are practically identical. Where they differ 
we have in the earlier period given a little more consideration to the 
Chronicle , in the later period to the Financial Review. There is some 
evidence, both internal and external, that in the later period the figures 
in the Chronicle were reconsidered and checked before being incor- 
porated in the Review. In periods of violent fluctuation, when highs 
and lows gave little evidence concerning averages, we have examined 
newspapers and magazines other than the Chronicle. However, we 
have kept as close to the Chronicle as we could, being convinced that 
it was the best source and also that it was extremely undesirable to 
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move from source to source if we wished to have a homogeneous 
series of quotations. 

In the period January 1923 to January 1936 we have kept to the 
Chronicle for time money rates and commercial paper rates, but have 
used the Federal Reserve Bulletin figures for call money rates. These 
figures are monthly averages of the daily renewal rates given by the 
Chronicle. 

The sources most used in obtaining the original data, from which the 
monthly averages were constructed, were : 


I For Call Money Rates 


Jan. 1857 — Dec. 
Jan. 1860 — Dec. 
Jan. 1862 — Dec. 
Jan. 1866 — Dec. 
Jan. 1890— Dec. 


Jan. 1920 — Dec. 
Jan. 1923 — Jan. 


1859 

1861 

1865 

1889 

1919 


1922 

1936 


Journal of Commerce 

Hunt’s Merchants’ Magazine 

Wesley C. Mitchell’s History of the Greenbacks 

Commercial and Financial Chronicle 

Financial Review (published by the Commercial 

and Financial Chronicle ) and Commercial and 

Financial Chronicle 

Financial Review 

Federal Reserve Bulletins 


II For 90-Day Time Money Rates 

Jan. 1890 10 — Dec. 1923 Financial Review 

Jan. 1924 — Jan. 1936 Commercial and Financial Chronicle 


III For 60 to 90 Day Commercial Paper Rates 17 
Jan. 1857 — Dec. 1859 Journal of Commerce 

Jan. 1860 — Dec. 1861 Hunt’s Merchants’ Magazine and Bankers’ Maga- 
zine 

10 No monthly index of time money rates was constructed further back than 
January 1890. Before the Federal Reserve system came into being, the movements 
of time money and of commercial paper rates were so similar that it is worth 
collecting figures for both rates only when the accuracy of the original data is suffi- 
ciently great to make the differences between the two rates significant. An examina- 
tion of the sources for commercial paper rates and time money rates in the period 
before January 1890 suggests that significant differences between the two series 
would not be obtainable for very many years previous to 1890. In the earliest period 
it is practically impossible to get any continuous quotations for time money. 
However, beginning with January 1890, the Commercial and Financial Chronicle 
published in their Financial Review , each year, a very complete table of time money 
rates weekly for various maturities from thirty days to six months. 

17 The rates for January 1857 to December 1865 are attempts to estimate what the 
rates were for 60-90 day prime double name paper. In this early period it is often 
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Jan. 1862 — June 1862 Hunt’s Merchants’ Magazine , Bankers’ Magazine 
and New York newspapers 
July 1862 — Dec. 1865 New York newspapers 

Jan. 1866 — Jan. 1936 Financial Review and Commercial and Financial 
Chronicle 

The above sets of sources are the ones most used in each period. 
All possible sources were used in the earliest period. No single source 
stood out in the way that the Commercial and Financial Chronicle 
does after 1867. For example, though the New York Journal of Com- 
merce call money rates were weighted more heavily from January 
1857 to December 1859 than the rates obtained from any other single 
source, quotations for odd months in 1858 and the entire year 1859 
were obtained from Hunt’s Merchants’ Magazine and the Bankers’ 
Magazine. Quotations for 1859 were also obtained from the New 
York Herald. An attempt was made to weigh and consider these vari- 
ous quotations and to determine to what extent they should influence 
us, if at all, in accepting the figures of the Journal of Commerce. 

For commercial paper rates during the same period, January 1857 
to December 1859, we weighted most heavily the same source as was 
most heavily weighted for call money rates, namely the Journal of 
Commerce. However, the Bankers’ Magazine was quoting through- 
out 1857, irregularly in 1858, and throughout 1859. Hunt’s Merchant's’ 
Magazine was quoting rates twice a month in the later part of 1858 
and throughout 1859. The New York Chamber of Commerce published 
a compilation of monthly rates for the year 1858. To go into details 
as to where each item was found would be wearisome and futile. It 
may be mentioned, however, that for the early period the following- 
newspapers were carefully examined : 

New York Herald 

New York Evening Post (daily and semi-weekly) 

New York Commercial Advertiser 

New York Tribune (daily and semi-weekly) 

New York Weekly Herald 
(Footnote 17 concluded) 

not clear what grade of paper is being quoted. The rates for January 1866 to 
December 1923 are for 60-90 day prime double name paper. The rates for January 
1924 to January 1936 are for 4-6 month prime double (or single) name paper. 
In this period 60-90 day paper was quoted nominally at the same rate as 4-6 month 
paper. Tne amount of the shorter maturity paper was becoming negligible. 
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Journal of Commerce 

New York Sun 

New York Times 

Shipping and Commercial List and New York Price Current 

In some cases, a few hours were sufficient to convince one that nothing 
helpful in the way of either figures or text was to be found. In other 
cases, useful information was found here and there. 

No intricate mathematical method of averaging was used in getting 
monthly figures from the daily newspaper quotations. All quotations, 
and remarks on rates, obtainable from the various papers for a par- 
ticular month were tabulated and an estimated average made from care- 
ful inspection. There were, of course, many gaps in the daily quota- 
tions. Many simple little devices were used in connection with the 
various sources. 

In the period January 1860 to December 1861, where the most used 
sources given in the table above are Hunt’s Merchants’ Magazine and 
the Bankers’ Magazine, the rates used are almost exact arithmetic 
averages of the rates obtained from these two sources. Newspaper 
quotations were scanty but seemed to corroborate the magazine rates. 
In 1866 and 1867 we did not accept the rates from the Chronicle 
without question as we did in the later period. The quotations were 
carefully checked with other sources and final estimates made. 18 

.is We did not change Dr. Mitchell’s figures for call money rates in the last six 
months of 1865 though compilations from the Chronicle gave appreciably different 
results, for we did not feel sufficient confidence in the accuracy of these earliest 
Chronicle figures. The rates we derived from the Chronicle compare as follows 
with Mitchell’s rates derived from newspapers. 

1865 



Chronicle 

Mitchell 

July 

5.38 

5.5 

August 

6.10 

5.9 

September 

5.00 

6.0 

October 

8.44 

7.0 

November 

6.84 

6.8 

December 

6.88 

6.8 


Before any conclusions are drawn from the table, attention should be called to the 
rather complicated manner in which the Chronicle was quoting all its rates at this 
time. Even the quotations for call money rates do not impress the reader with 
their adequacy and the commercial paper rates are almost unusable because they 
vary with the type of loan. Note the following quotations from the Chronicle : 
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The type of collateral influenced call money rates markedly for a 
considerable period during the regime of the national banking system. 
As an extreme example, attention may be drawn to the fact that loans 
on government bonds in the early days were somewhat analogous to 
loans based on short sales at present. In both cases, the real borrower — 
the party for whom the borrowing was most important — was the bor- 
rower of the security. Call loans with United States government bonds 
as collateral were made by banks to obtain bonds to deposit with the 
United States Treasury, in order that the bank might issue currency. 
They were primarily loans of government bonds, not loans of money . 19 

In the earlier period the call loan market was not developed to any- 
thing like its present degree. The call loan was not so strictly Tali’ 
(Footnote 18 concluded) 

July 8, 1865, />. 42 

. Dry goods bills are current at 6)4 to 7)4 per cent; grocers 6)4 to 7)4; 
produce commission 7)4 to 9 per cent.” 

July 15, 1865 

“Discounts are dull. There is a larger supply of bills, especially of grocers, but 
the demand is quiet, the rates ranging from 6 to 10 per cent. We quote the best 
grades of the several classes of paper as follows : — 

Dry Goods 6)4 to 7 Bankers 6 to 7 

Grocers 6)4 to 7 Produce Commission 9 to 10” 

November 11, 1865 

“Prime bills pass at 7 to 9 per cent, and second class names at 10 to 15 per cent. 
Bankers bills are current at 7 to 8 per cent, dry goods commission at 8 to 10, 
produce commission at 9 to 12 per cent, grocers at 9 to 10 per cent.” 

March 31, 1866, p. 394 

“The following are the rates for the various classes of loans : 




per cent 

Call loans 

5 

to 


Loans on bonds and mortgage 

6 

to 

7 

Prime endorsed bills 2 months 

6)4 to 

7)4 

Good endorsed bills 3 and 4 months 

7 

to 

8 

“ “ — single names 

9 

to 

10 

Lower grades 

10 

to 

15” 


These last quotations are in a form distinctly easier to handle than the form in 
which the preceding quotations appeared. By 1868 the Chronicle quotations are all 
relatively easy to use. 

10 Compare .... “the demand for Government Bonds was so large to put in the 
Treasury as collateral that the rates to Government Bond dealers fell off 3 per cent, 
although this transaction is rather a loan of Government Bonds than a loan of 
money” ( Commercial and Financial Chronicle, March 29, 1879), p. 317. 
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as at present, and the market was not so impersonal as it has become. 20 

In the period January 1890 to December 1923 almost complete 
reliance was placed on the time money figures contained in the Finan- 
cial Review though for numerous dates these were checked and com- 
pared with the Chronicle's figures and text. This was especially true 
in periods when ‘commissions’ were being paid. The Chronicle's text 
was then used to help us to measure their effect on the rate actually 
paid. Throughout the period January 1890 to date the time loan rates 
are for loans with ‘mixed collateral’. 

In the period from 1857 to about 1910 our ‘commercial paper’ may 
be thought of as rather strictly rates for 60-90 day paper. After this 
period this short maturity paper becomes more and more rare, and 
the rates are, more and more, rates for 3 to 4 month paper. However, 
in this later period, what 60-90 day paper was made commonly went 
at the 3-4 month rate. After 1890, and until the very recent period, 
the quotations used were usually entitled ‘double name choice 60-90 
day paper’. In the early days where there were quotations for prime 
endorsed bills 2 month, and good endorsed bills 3 and 4 month, the 
method by which ‘double name choice 60-90 day paper’ was esti- 
mated was to use the quotation for ‘prime endorsed bills 2 month’ as 
the more important single piece of evidence, but sometimes to adjust 
the figures in the light of changes in the quotations for ‘good en- 
dorsed bills 3 and 4 month”, and sometimes in the light of the text. 
‘Prime paper’ seemed usually to mean A No. 1 short time (2 month) 
endorsed notes. 

Nearly all commercial paper is at present single name. In the earlier 
period there was a certain amount of extra fine two name paper. Pres- 
ent day newspaper and magazine quotations for ‘double name choice 
60-90 day paper’ are really quotations for commercial paper that is 
neither 60-90 day nor two name. They are really quotations for 4 to 6 
month high grade single name paper. 

Commercial paper is made by the larger department and men’s 
furnishing stores, jobbers of dry goods, hardware, shoes, groceries, 

20 Compare .... “The precautionary feeling among lenders is naturally on the 
increase as the Fall months draw nearer, and its working is fairly illustrated in a 
circumstance we recently heard of a bank’s calling in a loan from one party and 
lending to another at a much lower rate, simply because the latter _ was a better 
borrower and would pay up on call, without asking any extension (7/;id., August 16, 
1873), p. 213. 
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floor coverings, etc., the manufacturers of cotton, silk and woolen 
goods, clothing, etc. 

In constructing monthly average rates from weekly averages for 
call money, time money or commercial paper, if the week-end (Satur- 
day) occurred on the 1st or 2d of the month, it was considered as a 
week entirely in the preceding month. If the week-end occurred on the 
4th, 5th or 6th of the month, the week was considered as entirely in 
the later month. If it occurred on the 3d of the month, the weeks 
average was considered a quotation for half a week in the earlier 
month and half a week in the later month. 

Most of the monthly rates were, constructed from weekly figures, 
except when conditions were so ‘disturbed as to make it necessary to 
examine daily rates. In su6h disturbed times the Chronicle generally 
quoted daily rates or at least '-discussed them. When the Chronicle 
quoted them, no other source was- commonly referred to. 

In constructing monthly call fate averages from weekly rates, the 
first operation (with the . data, before 1890) was to obtain a set of 
weekly average rates. The Chronicle commonly quoted a high rate and 
a low rate for the week. If, for any particular week, the range be- 
tween these rates was quite small, their arithmetic average was con- 
sidered to be the weekly average rate. 

But the actual ‘high’ and ‘low’ and estimated ‘ruling' weekly rates 
given by the Financial Reviews back to the beginning of 1890 show 
in figures a condition that the Chronicle in the earlier years had so 
often verbally described. Almost invariably, when the difference be- 
tween the ‘high’ rate and the ‘low 5 rate is at all large, the ‘ruling 5 rate 
is much closer to the ‘low 5 than the ‘high 5 rate. As we were unable to 
invent an ‘average’ (beyond the harmonic, for example) that gave a 
good description of the relation, we constructed a nomograph (de- 
signed to fit the Financial Review figures as closely as possible) from 
which, given a ‘high 5 and a ‘low 5 rate, it was possible to read a ‘rul- 
ing 5 rate. When, in the period before 1890, the weekly range was large 
and reliable daily rates were not obtainable, we used this nomograph 
(in conjunction with any verbal comment) to calculate a weekly av- 
erage or ‘ruling 5 rate. If reliable daily rates were obtainable we used 
them to construct the weekly average, having first used the nomograph 
(and verbal comment) to obtain a daily average for any day in which 
the range was abnormally large. 
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We believe this procedure gives a much better approximation to a 
weighted average of the rates of all the loans of the week than can be 
obtained by a blind use of arithmetic averages of high and low rates. 
But it naturally results in a series with no such stupendous peaks as 
series based on arithmetic averaging. 
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